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Custom Designs for Consulting Engineers 

When conventional designs won't fit your project requirements , Enercon has the 
answer. With over 30,000 projects completed worldwide, we have the expertise to 
provide custom designed solutions for any size job. From kilowatts to megawatts, our 
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Be safe at any speed. 



ABB low voltage circuit protection. 

Because performance always matters, quality protection 

A is essential. ABB delivers with a full range of low voltage 
products. . . including Tmax and Isomax industrial 
molded case circuit breakers and Emax low voltage 
power circuit breakers from 15A to 5,000A. These breakers redefine size-to- 
performance ratios for maximum flexibility, featuring the industry’s lowest I 2 t 
with the highest interrupting capacities in the smallest space. As a global leader in 
circuit breakers, our field-installable accessories and trip units are available with 
communication and metering capabilities that meet international standards 
(UL, CSA, IEC, CCC) . To see how reassuring leadership can be, visit 
www.lvpinfo.com/4. 


ABB Inc. 

1 206 Hatton Road 
Wichita Falls, TX 76302 
www.abb-control.com 


Power and productivity 
for a better world™ 
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Events Calendar 


Conferences 

EGSA 2007 Fall Technical & Marketing Conference 

September 16-18, 2007; Maui, HI 

Speakers will cover business and technical aspects of On-Site 
Power Generation and current industry trends. For information, 
visit www.EGSA.org or call (561) 750-5575. 

E^EGSA 2008 Annual Spring Convention 

March 16-18, 2008; Santa Ana Pueblo, NM 

The Association’s Annual Convention of Members. Speakers 
will cover business and technical aspects of On-Site Power 
Generation and current industry trends. For additional infor- 
mation, visit www.EGSA.org or call (561) 750-5575. 

Schools 

E^EGSA On-Site Power Generation School 

Minneapolis, MN July 16-20, 2007 

Atlanta, GA October 22-26, 2007 

New Orleans, LA December 10-14, 2007* 

The most complete overview of an On-Site Electric Power Gen- 
eration System available anywhere today. Now offering Continu- 
ing Education Units (CEUs)! For information, visit www.EGSA. 
org or call (561) 750-5575. 

*To be held concurrently with POWER-GEN International 


Industry Trade Shows 

POWER-GEN International 2007 

December 11-13, 2007; New Orleans, LA 

The world’s biggest show for power generation, featuring the 
EGSA On-Site Power Pavilion. For exhibit information, contact 
EGSA at (561) 750-5575, ext. 205 or e-mail Jalane Kellough at 
J. Kellough@EGSA. org. 

POWER-GEN Asia 2007 

September 4-6, 2007; Bangkok, Thailand 

Recently combined with China Power, this event is one of 
Asia’s biggest power generation shows. For information, visit www. 
powergenasia. com. 

Vietnam Electricity Expo 2007 

December 5-7, 2007; Hanoi, Vietnam 

Fully supported by the Vietnamese Ministry of Industry and 
Electricity and held in rotation with Hochiminh City since 1992, 
focusing on small to midsize thermo and hydroelectric projects. 
For information, visit www.cpexhibition.com. 

EGSA Members: List your meetings here; fax your information to (561) 
395-8557. 

Look for more industry events in our up-to-date 
calendar on the web at www.EGSA.org 



te CHP control package. 



However demanding your business needs, 
lnteliSys NT can provide a total control 
^ interface for all your combined power and 
heat management requirements. 

P built-in PLC with PID loops for control of 
the heat exchanger and other auxiliary 
equipment 

P higher level of customer configurability 
- based on modular, expandable design 

P integrated solution with automatic 
synchronizing and load sharing as 
standard 

CREATIVE ENGINEERING FOR INDUSTRIAL ENGINES, GENERATORS & CHP APPLICATIONS 

USA, CANADA: www.comapllc.com 


Powerline • July/August 2007 


www.EGSA.org 


5 





ndex of Advertisers 


2007 EGSA Officers 




ABB Inc 4 

Anna, Inc 17 

ASCO Power Technologies 44 

Avtron Mfg 17 

Baldor 43 

Basler Electric 29 

Chillicothe Metal Co., Inc 33 

ComAp LLC 5 

ComRent International 20 

Davidson Sales 21, 36 

Diesel Gas <$r Turbine Publications 42 

Enercon Engineering, Inc 2 

Flight Systems 24 

FW Murphy 41 

GenTech 20 

Gillette Mfg 25 

GTI Altronics 13 

JRS Custom Fabrication, Inc 23 

Kim Hotstart 11 

Mid-America Engine 37 

MTS Power Products 30 

Power Search, Inc 26 

Pritchard Brown, LLC 25 

Protective Power Systems & Controls 19 

Ring Power 39 

Robinson Custom Enclosures 40 

Russelectric, Inc 15 

Silex 37 

United Rentals 40 

Wabash Power Equipment Co 39 

Wexler CSD Ltd 24 


Disclaimer 

Powerline magazine is wholly owned and operated by the Electrical Generating Systems Association 
(EGSA), and includes advertising, press releases, editorials, and other materials and information submitted 
by third parties, and gathered by EGSA, its publisher, and its agents, and from contributors. This information 
is passed along by EGSA for the interest of its members only With regard to products, services, and infor- 
mation mentioned, advertised, or printed, EGSA, its publisher, and its agents, do not investigate the merit, 
accuracy, or value of the material or information, and make no representations, warranties, or endorsements 
of any kind, and hereby disclaim any responsibility to parties using such products, services, or information. 
Readers’ activities are at their own risk. 

With regard to editorials, letters to the editor, columns, and any other opinions expressed herein, EGSA, 
its publisher, and its agents, do not ratify, adopt, endorse, or verify such opinions, and hereby state that any 
opinions, express or implied, are solely those of the speaker. No information is to be regarded as legal advice 
and reliance thereon and accuracy of statements is hereby disclaimed. 

With regard to information contained herein generally, EGSA, its publisher, and its agents, do not guar- 
antee, represent, or verify the accuracy of any information. EGSA, its publisher, and its agents, endeavor to 
provide accurate information, but cannot guarantee the accuracy and hereby disclaim liability for any reliance 
on the information contained herein. 

EGSA, its publisher, and its agents, make no representations, warranties, or endorsements of any kind of 
the information, opinions, and advertisements contained herein, do not assert the accuracy of any statements, 
and all reliance thereon is hereby disclaimed. 


President 

Gary Kidwell, ASCO Power Technologies, Inc. 

President Elect 

Warner Bauer, Kickham Boiler, Inc. Vaporphase Div. 

Vice President 

Greg Linton, JRS Custom Fabrications, Inc. 

Secretary-Treasurer 

Ron Hartzel, Eaton Electrical 

Immediate Past President 

Dale Slemp, Western Power Group, Inc. 

2007 EGSA Directors 

Vaughn Beasley, Ring Power Systems 
Dave Dahlstrom, Shindaiwa, Inc. 

Charles Habic, Gillette Mfg., Inc. 

John Kelly, Jr., Kelly Generator & Equipment, Inc. 
Debra Laurents, Cummins Power Generation 
Randall Nunmaker, Wartstila Automation Services 
Michael Pope, Sud-Chemie Prototech Inc. 

Dennis Roundtree, Onsite Power Inc. 

Andy Ulavege, Enercon Engineering 


EGSA Staff 

Jalane Kellough, Executive Director 

Donald Ferreira, Dir. Communications & Publications 

Lynn B. Grant, CMP, Dir. Conventions & Meetings 

George W Rowley, Director of Education 

Liz Bustamante, Membership Manager 

Herbert V Whittall, Technical Advisor 


Service Information 

For Subscriber orders, change of address, reprints, 

AND BACK ISSUES (WHEN AVAILABLE), CONTACT: 

Editor, Powerline magazine 

1650 S. Dixie Hwy, Suite 500 • Boca Raton, FL 33432 
Ph 561/750-5575 • F 561/395-8557 
E-mail: e-mail@egsa.org 

Powerline is published six times per year on a bi- 
monthly basis. Articles and information submitted for 
publication should be forwarded to the attention of the 
Editor at the address above 30 days prior to publica- 
tion. Technical articles and articles of general interest 
to the electrical generation industry are actively sought 
and encouraged. Powerline reserves the right to limit 
information appearing in its pages to that which, in its 
sole discretion, will reflect positively on EGSA and the 
industry which it serves. 

Throughout every issue of Powerline, trademark names 
are used. Rather than place a trademark symbol at every 
single such occurrence, we aver here that we are using 
the names in an editorial fashion only. EGSA has no 
intention of infringing on these trademarks. 

Electrical Generating Systems Association 
1650 S. Dixie Highway, Suite 500 
Boca Raton, FL 33432 
561/750-5575 • Fax 561/395-8557 
e-mail@egsa.org • www.EGSA.org 



www.EGSA.org 


Powerline • July/August 2007 




From the Top 



Gary Kidwell 
2007 EGSA President 



NFPA Article 585: 

A Sign of the Times 


N ational Fire Protection Association (NFPA) 
Article 585 is a sign of the times. Natural 
disasters, terrorist attacks, even human failure, 
make the times we live in challenging, and Article 
585, “Critical Operations Power Systems,” rises to 
the challenge. 

Borne primarily of the demands for homeland 
security, the article is far reaching. It covers the 
installation, operation, and maintenance of power 
systems and circuits critical to national security, 
the economy and public health and safety. 

It recognizes the roles of a variety of building 
types, protection schemes, and the value of risk 
assessment. While securing business-critical power 
systems against attack, it also seeks to ensure they 
operate reliably during and after hurricanes and 
other natural disasters. 

Municipal, state, federal and local authorities 
having jurisdiction determine whether an on-site 
power system is business critical. Types of facilities 
that could require business-critical power systems 
guided by Article 585 are hospitals, 911 call cen- 
ters, police, telecommunications centers, and even 
financial and data centers. 

The article’s intention is to help ensure that on- 
site power systems for these types of facilities can 
operate longer and be protected from the disasters 
themselves. The article, for example, requires that 
business-critical power systems be able to operate 
at least 72 hours at full load. 

The reason is that extended power outages, 
especially when a disaster strands people in build- 
ings such as what happened in the aftermath of 
Hurricane Katrina in New Orleans, demands more 
of on-site power systems. 

Consider the article more evolutionary than 
start-from-scratch code making. Code-Making 
Panel 20, created by the Technical Correlating 
Committee Task Group on Emergency and Stand- 
by Power Systems for Homeland Security, crafted 
an article that builds on an already solid base of 
standards and guidelines. Article 700, for example, 
contributed its requirements for electrical infra- 
structures. 


The heart of Article 585 is Section 585.4. It 
describes guidelines for assessing risk for busi- 
ness-critical power system operations. Assessments 
include natural and man-made threats, the likeli- 
hood of them happening, and how they might 
affect on-site power systems. Any issues identified 
by the assessment would need to be mitigated. 

The article comprises five parts. The first, pat- 
terned in part after Article 700.4, includes testing 
and maintenance, definitions and pays particular 
attention to assessing risks and easing their poten- 
tial threat. 

Interesting examples include protecting busi- 
ness-critical power systems from cyber and physi- 
cal attacks, and relocating or retrofitting power 
systems that are susceptible to a threat (i.e., 
flooding due to hurricanes). Another example is 
considering having redundant systems, operations 
and information, and even personnel. 

The second part specifies that circuit wiring 
and equipment installed below the 100-year flood 
plain be listed for use in a wet location. 

Power and connection sources are covered in 
part three and part four specifies that only autho- 
rized personnel have access to overcurrent protec- 
tion devices for the feeder and branch circuits. 

The last part focuses on system performance 
and analysis. It requires a documented emergency 
facilities plan that addresses emergency operations, 
recovery and business-critical continuity. 

In development since 2005, the article is ready 
for a full vote by NFPA in July. As you read this, 
the article may well be going to press as part of the 
2008 NEC update. 

For manufacturers, Article 585 means our cus- 
tomers will be paying much more attention to 
business-critical power systems. We may need 
to participate in risk assessments, and designing 
systems that comply with the article will be more 
involved. 

As we all know, change is part of business and 
as Article 585 shows, it’s a sign of the times as 
well. 
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George Rowley 
EGSA Director 
of Education 



Education 


Do You Use the EGSA Patch? 


D o you or your techs use the patch below? 

Only EGSA Certified Technicians can use it. 
Use of the patch sends a clear message that the 
tech and the employer are special. The tech has 
proven skill and knowledge through passing a rig- 
orous test and shows that the employer is commit- 
ted to excellence and high standards. Techs who 
have earned the title “EGSA Certified Electrical 
Generator Systems Technician” can use the logo 
with great pride! 

Certified Technician Logo Items Are Now 
Available-In addition to our uniform patch, Cer- 
tified Techs can now order baseball caps and de- 
cals adorned with the EGSA Certified Technician 
logo. The logo items proclaim that the wearer is 
an “EGSA Certified Electrical Generator Systems 
Technician.” 

• Uniform Patch — our highly detailed sew-on 
uniform patches contain over 15,000 stitches 
to highlight our copyrighted genset logo and 
proclaim, in gold lettering, that the wearer is 
an “EGSA Certified Electrical Generator Sys- 
tems Technician.” 

• Decals — will be available in two sizes (4”x6” 
and 8”xl0”) for use on service vehicle win- 
dows and body panels, toolboxes, etc. These 
heavy-duty adhesive -backed vinyl decals 
are made to hold up to exposure to the ele- 
ments. To help resist fading and weathering, 
the images are printed with UV resistant ink 
and we have applied an extra gloss coating 
to further protect the image from fading and 
abrasion. 

• Baseball Caps — these distinctive and high 
quality EGSA blue caps feature the EGSA 
Certified Electrical Generator Systems Tech- 
nician logo prominently displayed up front. 
The white brim stripe, button, and vents add 
to the unique design. The one-size-fits all 
caps are made of durable high-quality cotton 
and feature a fabric flex-strap to adjust the 
size. 


An order form can be found in this issue of 
Powerline and on our web site ( www.EGSA.org ). 

Technician Certification Program Update 

Interest in the Technician Certification program 
is strong and increasing - we have responded to 
many inquiries about this important program 
from techs and their employers from across the 
United States and from Canada, Mexico, the Ca- 
ribbean, Central and South America and from Asia 
and the Pacific Rim. 

As of May 31, 71 technicians in 26 States have 
earned the right to use the title “EGSA Certified 
Electrical Generating Systems Technician.” More 
significant is the 280 techs that have purchased 
the certification test Study Guide and are prepar- 
ing to take the test. Passing the certification test 
is a true measure of a tech’s knowledge, skill, 
and proficiency. Employing Certified Technicians 
adds credibility to the employers’ commitments 
to high standards and proficiency, and to meeting 
the needs and expectations of customers. 

Virginia Leads! Here is a list of how many 
Certified Techs there are in the States listed. Ten 
Certified Techs: Virginia; Seven Techs: Georgia, 
Ohio; Five Techs: Florida, Arizona; Four Techs: 
Texas; Three Techs: Massachusetts, New York, 
Pennsylvania; Two Techs: California, Colorado, 
Idaho, Indiana, Maryland, Michigan, North Caro- 
lina; One Tech: Alaska, Iowa, Kentucky, Louisi- 
ana, New Jersey, South Carolina, Tennessee, Utah, 
Wisconsin, West Virginia. 

Are you or your techs preparing to take the test 
and earn the right to wear the patch? Find exten- 
sive information about this important program on 
our web site. Watch for details coming soon on 
pricing for a ‘bundled’ reference book/study guide 
package. 

If you have questions or need additional infor- 
mation about the Certification Program or any of 
EGSA’s education programs contact George Row- 
ley by e-mail at G.Rowley@EGSA.org. m 
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Techs Stand Apart from the Competition with the E6SA 
Certified Electrical Generator Systems Technician logo 

Do you or your techs use this patch ? This is the patch used only by EGSA 
Certified Technicians. It sends a clear message that the tech and the 
employer are special. The tech has proven skill and knowledge through 
passing a rigorous test ; The employer is committed to excellence and 
high standards. Techs who have earned the title "EGSA Certified Electrical 
Generator Systems Technician " — use the logo with pride! 



EGSA Member 
Item # (Specify) 

Non-Member 
Item # (Specify) 

Quantity 

Logo Item Description 

EGSA Member? 

(Specify) 

Non-Member? 

(Specify) 

Item Total 

□ FSU 093 

□ FSU 094 


Logo Uniform Patch — These highly detailed uniform patches 
contain over 1 5,000 stitches to highlight our copyrighted line 
drawing genset logo and proclaims, in gold lettering, that the 
wearer is an “EGSA Certified Electrical Generator Systems 
Technician.” 

□ $3 

□ $6 


□ FSU 120 

□ FSU 121 


Baseball Cap — These distinctive EGSA blue caps with white 
brim stripe, button, and vents feature the EGSA Certified 
Electrical Generator Systems Technician logo in front.These 
one-size-fits all caps are made of durable high-quality cotton 
and feature a flex-strap to adjust the size. 

□ $20 

□ $25 


□ FSU 122 

□ FSU 123 


Self-Adhesive Decal (4”x6”) — These heavy-duty adhesive- 
backed vinyl decals are made to hold up to exposure to the 
elements. To help resist fading and weathering, the images are 
printed with UV-resistant ink and we have applied an extra 
coating to further protect the image from fading and abrasion. 

□ $10 

□ $15 


□ FSU 124 

□ FSU 125 


Self-Adhesive Decal (8”xl0”) 

□ $20 

□ $25 



Only EGSA Certified Technicians are authorized to use Certified Technician 
Logo Items. Please enter the technician’s certificate number so that we 

can process the order 


Electrical Generator Systems 
Technician Certification 
Logo Items Order Form 


EGSA Certification Number 


6% sales tax applies to sales of logo items 
to Michigan Residents ONLY. If your 
Michigan company is tax exempt, please 
fax a copy of your tax exempt status or 
include a copy with this order form when 
ordering by mail. 


Sub Total 

Ml Residents Add 
6% Sales Tax 
(See Note) 

TOTAL DUE 


Payment 


Shipping 

IMPORTANT! FULL PAYMENT MUST ACCOMPANYTHIS FORM. 

Faxed forms must include credit card numbers or they can not be processed. 


Please note: shipping to a physical street address will avoid delays. Shipping costs 
are included in U.S.A. deliveries. Shipping outside the U.S.A. is additional. If your 

□ Check (mode payable to Ferris State in U.S. funds) 

□ Purchase Order Number 


shipment is outside the U.S.A, contact Ferris State to determine the actual 
charges. 

This address is a □ Residence □ Business □ Both 

□ American Express □ VISA □ MasterCard □ Discover 


Ship to (Name): 

Credit Card # 


Company: 

Cardholder: 


Address 1: 

Exp. Date: Security Code/CW2 Number*: 


Address 2: 

*VISA/MC:the CVV2 is the last 3 digits of the number printed on the back of the card; 
AMEX: the CVV2 is the 4-digit number above the card number on the front of card. 


City: 

Credit Card Billing Address: 


State: Zip: 



Phone: 



FAX: 



Signature: 


Email: 



Mail or Fax this completed form with payment to 


Ferris State University 


EGSA Certification Program 
1020 Maple Street-Room 1 1 5 • Big Rapids, Ml 49307 
Toll Free 866-880-7674 • Fax 231 -591 -5821 • Direct Line 231 -591 -5822 









Codes & Standards 



Herb Whittall 


EGSA Technical Advisor 


Today's Hot Topic: Electrical Safety 


C IMAC — the International Council on Com- 
bustion Engines — has 10 active working 
groups that are similar to those for the IEC 
(International Electrotechnical Commission) and 
ISO (International Standards Organization). They 
work to formulate class rules and requirements 
for engine builders and users and for international 
regulatory agencies. In the U.S., we have (SAE) 
Society of Automotive Engineers acting as the U.S. 
representative for the ISO working groups on en- 
gines. The American National Standards Institute 
(ANSI) is the representative for many other ISO 
working groups and votes for the U.S. on the ac- 
ceptance and passage of ISO standards. But there 
is no group that I know of for small engines and 
generator sets set up like CIMAC. They have work- 
ing groups on exhaust emissions, fuels, lubricants, 
turbocharger efficiency, engine users, electronics 
and software systems, among others. 

In my last Standards column, I mentioned a 
compromise in the wording of the paragraphs on 
Selective Coordination. It turns out that the final 
vote on Comment 13-135 was approved 11-2 by 
ballot so it will be included in the 2008 edition 
of the National Electric Code. An exception was 
added to article 700.27 which will read : 

“Exception: Selective coordination shall not be 
required in (1) or (2). 

(l)Between transformer primary and secondary 
overcurrent protective devices, where only 
one overcurrent protective device or set of 
overcurrent protective devices exist(s) on the 
transformer secondary. 

(2)Between overcurrent protective devices of the 
same size (ampere rating) in series.” 

The hottest topic for Panel 13 of the National 
Electric Code was coordination of tripping circuits. 
The core of the discussion was “arc-flash” danger 
and whether fuses or circuit breakers were better 
to lower the chance of an arc-flash. Obviously, the 
danger of arc-flashe has become a big topic. The 
May/June issue of IEEE Industry Applications maga- 
zine focused on “Being Safe in the Workplace.” 
Looking at these articles, I am sure that the next 
round of proposals for the National Electric Code 
and NFPA 110 will still have many relating to se- 
lective coordination and arc-flash hazard. 

The April 2007 NEC Digest also had an article 
on electrical safety. During the Spring EGSA Con- 
ference, the Dealer/Distributors were interested 
in NFPA 70 E - Standard for Electrical safety in the 
Workplace. The standard covers a number of safety 


issues — from putting equipment in an electrically 
safe work condition to personal protective equip- 
ment requirements. Obviously, knowing NFPA 
70E is a must for those working around live elec- 
trical circuits. 

NEMA has published an American National 
Standard for Safety Colors. If any of you are in- 
terested in this standard you can download it at 
www.nema.org. 

In the 2008 edition of the National Electric 
Code, NFPA70, there will be a new article 708 
titled “ Critical Operations Power Systems .” This 
article, put together by panel 20, “comes from a 
call by the Department of Homeland Security for 
a meaningful advance in the capability of critical 
infrastructure to continue providing necessary ser- 
vices in the wake of catastrophes. . .” per the April 
NEC Digest. 

UL has issued the first edition of its Standard 
UL 2201 Portable Engine-Generator Assemblies and 
is dated May 11, 2007. It shows the decal required 
for safety reasons. This decal is in English only in 
the standard, but there was a lot of discussion in 
the writing stages that it needed to be symbolic so 
that non-English speakers would understand the 
danger of Carbon Monoxide Poisoning. The same 
decal must be attached to all sides of the packag- 
ing. The danger of carbon monoxide poisoning 
is very real from these small generator sets. They 
have no long length of exhaust pipe where the 
carbon monoxide can change into carbon dioxide, 
so as one researcher from the Consumer Product 
Safety Department found out, a small generator 
puts out 10 times as much carbon monoxide as her 
automobile. Carbon monoxide gets absorbed by 
the blood and will quickly kill you. Carbon diox- 
ide will suffocate you if you are in an atmosphere 
with too great a concentration. 

Finally, NFPA is looking for volunteers like 
most organizations these days. However, this is 
the first time I have seen a request for members to 
apply for a Technical Correlating Committee for 
Health Care Facilities (NFPA 99) in all categories. 
NFPA is also looking for members in all interest 
categories for NFPA 99 Health Care Facilities for 
Electrical Systems (which Herb Daugherty and I 
are on). A third item of interest to EGSA members 
is the NFPA Committee on Internal Combustion 
Engines, however, here NFPA is only looking for 
interest categories of enforcer and user. This is for 
NFPA 37 Standard for the Installation and Use of Sta- 
tionary Combustion Engines and Gas Turbines, m 
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We'll Get it Started 




•Tank-style heaters 
•Thermostat assemblies (fixed and 
adjustable) 

•Complete control systems 
•Direct immersion heaters 
• Battery warmers, accessories and 
more 



Since 1942, Kim Hotstart has been developing 
innovative engine heating solutions that provide 
easy starts, reduced engine wear, reduced fuel 
consumption and reduced emissions. As a 
worldwide distributor, Kim Hotstart products are 
used to heat the engine coolant, lube oil, diesel 
fuel or intake air. Hotstart® engine heaters and 
accessories are installed on standby and 
emergency gen-sets, locomotives, oil and gas 
compressor packages, heavy duty trucks, off-road 
equipment and in mining operations. Whether it's 
basic engine heating needs or unique custom 
heating solutions, no engine is complete without 
Kim Hotstart. Put our knowledge and experience 


to work for you. 



Certified to ISO 9001-2000 



IHOTSTART 

S I * e K 1*42 

P.O.Box 11 245 • Spokane, WA 99212 
Ph: 509-534-6171 • FAX: 509-534-4216 
www.kimhotstart.com 
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EGSA News 


Educational Sessions, Program for 2007 EGSA 

BOCA RATON, FL — The Electrical Generating Systems Associa- 
tion (EGSA) has announced it will hold its 2007 Fall Technical & 
Marketing Conference September 16-18 at the Grand Wailea Resort 
Hotel & Spa in Maui, HI. Conference speakers and their topics have 
been designed to be of interest to virtually every member of the On- 
Site Power Industry. The following educational presentations will 
be featured in the program. 

Opening Keynote: Yield to New Ideas 

James B. Lloyd, President & Owner, 9 Screens International 

This presentation will discuss methods for employees and em- 
ployers to find the positives with change. Whether it is a corporate 
merger, corporate restructuring, or downsizing; Ending the posi- 
tives in change will create an environment of growth and loyalty. 

For the past 25 years, James Floyd has captivated and inspired 
audiences on five different continents. He magically engages lis- 
teners with his genuine down-home approach: a unique blend of 
timely humor, insightful knowledge, contagious enthusiasm, and 
personal sharing. James plucks his poignant stories from a back- 
ground rich in training, leadership development, sales, customer 
service, and, as he puts it, just “good ol’ living.” While memorably 
weaving this all together, James displays a remarkable gift to touch 
people’s hearts. 

James background includes eleven years as a missionary, sev- 
eral years as a professional trainer, and eight years as a corporate 
trainer and motivational speaker for Wellpoint, the largest health 
care benefits company in America. He ventured out and began his 
own company, 9 Screens International in 2002. 

NFPA 70E Electrical Safety 
Requirements in the Workplace 

Speaker TBD 

This session will provide an overview of the compliance re- 
quirements to meet NFPA 70E including both protective equip- 
ment required and employee training. 

Luncheon Keynote: The Cookie Never Crumbles 

Wally Amos, Chip & Cookie 

Wally Amos is a man of wisdom, a man of humor, and a man 
of joy. And he has learned the greatest secret in life: You can be 
happy no matter what. Wally will share his inspiring collection of 
“recipes,” and tell you how adversarial situations are often bless- 
ings in disguise, and how the lessons we learn in life sometimes 
come from the most unexpected places. The Cookie Never Crum- 
bles is Wally’s philosophy, and during his lecture he will tell you, 
through touching, hilarious, thought provoking stories, how you 
can adopt this philosophy for yourself. From Wally’s childhood, 
up through his days in the entertainment business, to the creation 
and loss of “Famous Amos” cookies, and to his current way of life, 
Wally Amos struggled, adapted, and finally triumphed. His inspi- 
rational advice will make you laugh, make you dream and make 
you think. This is a message built on faith! 


Fall Conference Announced 

Wally’s most recent venture is, Chip & Cookie, a retail store, 
on Oahu, in Kailua Town, Hawaii and an e-Commerce business, 
featuring five flavors of cookies and two chocolate chip cookie 
plush character dolls, Chip & Cookie, created by Christine Har- 
ris-Amos. Wally & Christine founded the Chip & Cookie Read 
Aloud Foundation in 2005 urging parents and caregivers to read 
aloud to children for at least 10 minutes each day. Ten percent 
of the net profits realized by Chip & Cookie FTC will benefit the 
foundation. 

In 1994 he co-founded the Uncle Wally’s Muffin Company 
which produces a full line of muffins. As founder of Famous Amos 
Cookies in 1975 and father of the gourmet chocolate chip cookie 
industry, he has used his fame to support educational causes. 
Wally was National Spokesman for Titeracy Volunteers of America 
from 1979 until 2002 when they merged with Taubach Titeracy 
Council to create ProTiteracy Worldwide. He now refers to him- 
self as a Titeracy Advocate. He serves as a Board Member of the 
National Center for Family Titeracy and Communities in Schools. 
In addition, he serves as Chairman of the Chip & Cookie Read 
Aloud Foundation. 

Wally Amos has been the recipient of many honors and awards. 
He gave the shirt off his back and his battered Panama hat to the 
Smithsonian Institution’s Business Americana Collection. He has 
been inducted into the Babson College Academy of Distinguished 
Entrepreneurs, and he received the Horatio Alger Award, The 
President’s Award for Entrepreneurial Excellence, and The Na- 
tional Titeracy Honors Award. Wally is also an author who has 
written eight books including his autobiography, The Famous Amos 
Story: The Face That Launched A Thousand Chips. 

Asia's Impact on North American Manufacturers 

Stephen LeGrand, Director of Operations - Worldwide, Kohler 
Power Systems 

Asia manufacturing continues to grow at an extraordinary rate 
compared to other regions of the world. Its workers are acquiring 
skills that will shortly parallel those of western countries. Asia’s 
products and services continue to increase in complexity and 
quality while maintaining lucrative cost positions. This area of the 
world is on the move and the power generation market is a major 
area for growth. 

Stephen TeGrand is the Director of Operations, Worldwide for 
Kohler Power Systems. Stephen leads a growing global operations 
team in Singapore, China, India and the US. Before joining Kohler 
Power Systems, Stephen worked for NewellRubbermaid, Rockwell 
International and Hughes Aircraft Company (a division of General 
Motors) where he held positions in engineering, production, mate- 
rials and quality. Stephen holds a Bachelor of Science degree from 
the University of Northern Iowa, an MBA from the University of 
Iowa, certification in Integrated Supply Chain Management from 
the University of Tennessee, CPIM certification from the American 
Production & Inventory Control Society and a certification in 
Technology from the Society of Manufacturing Engineering. 

Continued on page 14 
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The need for extended service from on-site power 
generation systems is critical, but limited on-site diesel 
fuel storage and irregular re-supply delivery can often 
cut emergency run-time to 24 hours or less. 

GTI BI-FUEL® SYSTEM IS THE SOLUTION 

The patented GTI Bi-Fuel® System draws low-pressure 
natural gas into the engine as supplemental fuel. It can 
substitute up to 75% of your diesel fuel requirement, 
extending generator run-time and reducing your depen- 
dence on diesel fuel re-supply. 


The GTI Bi-Fuel® System is proven in hundreds of 
installations and is easily retrofit to existing diesel gen- 
erators without engine modification. Use of available 
or intermittent gas sources, emissions reductions, and 
extended run-time are all benefits of installation. 

With so much at stake, power failures are not an op- 
tion. Don’t get caught in the dark - consider the GTI- 
Bi-Fuel® System for your new or existing generators. 



BY At TRONIC ■ vwwu^gti altron Id^ccom 


330-5454045 



Continued from page 12 


The State of the On-Site Power Market 

Ray Kacvinsky, Vice President - Power Generation, Marathon Elec- 
tric Mfg. Corp. 

This presentation will review EGSA generator statistics from 
2000 through the first part of 2006. EGSA market data will be 
compared against other industry information using an economic 
early warning technique with the data to develop a near-future 
On-Site Power market outlook. 

Ray Kacvinsky is Vice-President of Power Generation at Mara- 
thon Electric, a division of Regal-Beloit and Past President of EGSA. 
At Marathon he has been Vice President of Sales and Marketing for 
motors and generators, marketing manager, product manager and 
in corporate planning. Previously a management consultant, Ray 
has obtained his certification in energy management. 

Current Health of the Large Engine Industry-2007 Sta- 
tistics 

Mark McNeely, Publisher and Editor, Diesel and Gas Turbine Pub- 
lications 

For the past 30 years, Diesel & Gas Turbine Worldwide has 
published its annual Power Generation Order Survey, which 
encompasses all piston and gas turbine engine orders for power 
generation applications 500 kilowatts and above. This presenta- 
tion will analyze this year’s survey figures, including which engine 
ranges saw increased orders, or decreased in volume. It will also 
break out various engine order trends by type of fuel, type of ser- 
vice and geographic location. 

Mark McNeely is Publisher & Editor of Diesel & Gas Turbine 
Worldwide magazine, a technical trade journal specializing in 
communicating the latest product, technology and industry news 
for the internal combustion engine industry, which includes large 
reciprocating and gas turbine engines for marine and stationary 
power applications. Mark holds a master’s degree in journalism 
from the University of Wisconsin. He is also Chairman of the 
Communications and Conventions Committee. 

Data Centers.. ..uh oh. ..Here Come the High Nines 
Again! 

Don Blackman, V.P. Marketing & Domestic Sales, ASCO / Power 
Switching & Controls 

This session will review the growing demand for Data Storage 
and what’s driving it. Data Center Facility expansion and new 
construction are expected to grow significantly in the next four 
to six years. Data Centers can range in size from very small Tier-I 
types all the way up to huge buildings in a Tier-IV configuration. 
The greater the uptime expectation, the more backup power and 
control is required. 

Don is Vice President, Marketing & Domestic Sales for ASCO 
(ASCO Power Technologies L.P.) He has been with ASCO since 
1977 (30 years) and his experience includes positions in product 
/ application support, sales support, held sales, sales management, 
product management, marketing and strategic business develop- 
ment. In his current position he is focused on developing business 


initiatives on the behalf of ASCO, and its parent company, Em- 
erson Electric, in the Mission Critical / Health Care, Data Center, 
and Telecom markets. His responsibilities also include worldwide 
equipment and solutions product management and marketing to 
support these Industry initiatives. His efforts include organizing 
and coordinating with the resources of Emerson’s Network Power 
businesses and bringing to market power solutions that meet the 
needs of the energy market. He is a member of IEEE and is ac- 
tively involved in industry organizations concerned with the safety 
and reliability of power control, transfer, and switching systems. 

Don received his BSEE / Power Systems degree from New 
Jersey Institute of Technology and an MBA / Marketing from Cali- 
fornia State University. 

Residential Standby Power: 

The Future of On-Site Power in the Home 

Todd Lathrop, Senior Design Engineer, Eaton Corp. 

The demand for electricity in the residential sector continues 
to increase as more power-hungry devices are being added to 
the home environment. As the power grid continues to become 
more decayed and overloaded and the frequency of storm-related 
power outages continue to increase, the reliability of electrical 
power to the home becomes less. For these reasons pad-mounted 
standby generators are quickly becoming the air-conditioners of 
yesteryear. This presentation focuses on the state of the residential 
generator business and where it is going. 

Todd Lathrop is a Senior Design Engineer for the Eaton Corpo- 
ration’s Residential Products Division. His current responsibilities 
include design of and application support for residential transfer 
switch and engineering, marketing, and application support for 
residential standby and portable generators. He has 1 1 years ex- 
perience in design and application of power switching equipment 
with an emphasis on Automatic Transfer Switches. 

Todd received his bachelor’s degree in Electrical Engineering 
from The University of Pittsburgh and is one of EGSA’s On-Site 
Power School instructors. 

EGSA Manufacturers Forum 

In addition to the lineup of educational sessions, the confer- 
ence will include EGSA’s highly successful Manufacturers Forum. 
The exhibition setting allows for a more formal dialogue between 
EGSA-member manufacturers, attending Distributor/Dealers and 
manufacturer representatives. Exhibiting companies are pro- 
vided with a draped six-foot table which can be used to display 
literature, magazines and samples, etc. For complete conference 
information — including session descriptions and speaker biogra- 
phies — or to register for the conference, please visit EGSA online 
at www.EGSA.org. u 
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Russelectric custom engineers 
every power control system 
to specific customer requirements 



"When we upgraded our Russelectric 
system , we wanted SCADA to monitor 
and control our old gear as well as the 
new. A canned package would have 
meant kluging something together. 

Russelectric custom SCADA 
integrates our entire system. . . 
not just the new equipment , ." 


At Russelectric, special requirements or unusual 
designs are not interruptions of our business... 

they are our business. 

Russelectric specializes in using proven technologies 
and components in innovative ways to satisfy even 
the most exotic customer requirements. Well never 
compromise on quality, safety, or performance. And, 
above all, well never ask our customers to settle 
for less than exactly what they want. 

Independently owned and operated, Russelectric 
has only one goal. . . to take care of our customers. 


1 - 800 - 225-5250 

www.russelectric.com 
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Emissions from Engines in 
Landfill Gas to Energy Applications 

By Dave Heitz, RE . , Geosyntec Consultants 


E ngines are used in a wide variety of 
applications ranging from mobile uses 
(automobiles) to electric power generation. 
A complex set of air regulations govern 
allowable emissions from these sources. 
Even narrowing the discussion to engines 
used for electric power generation, the 
rules, regulations and acronyms are com- 
plex. This article narrows the discussion 
further, to focus on the specific application 
of landfill gas fired, internal combustion 
(IC) engines used to generate electricity. 
A general overview will be followed by a 
specific example and a look at trends in 
the industry. 

Regulated Pollutants 

When discussing emission standards 
for any source under the Clean Air Act 
(CAA), there are two basic categories of 
pollutants: criteria pollutants and hazard- 
ous air pollutants. The primary criteria 
pollutants are: 

• Nitrogen oxides (NO ); 

• Volatile Organic Compounds (VOCs); 

• Carbon Monoxide (CO); 

• Particulate Matter (PM); and 
• Sulfur Oxides (SO x ). 

NO x is a pollutant of concern for any 
combustion source as it and VOCs are 
precursors to the formation of ozone. NO x 
and VOC in the presence of heat are 
known to react to form ground level ozone, 
which is a growing concern in the US. 
Since NO x is generated in larger quantities 
than VOCs and many areas are NO x lim- 
ited, NO x emissions are examined closely 
by regulators. 

Based on emission levels, CO is another 
pollutant often considered a concern for 
combustion sources. It is also interesting 
in that NO x and CO are inversely related 
in the combustion process. As effort is 
made to reduce NO , CO emissions tend 
to increase and when effort is made to 
reduce CO emissions, NO emissions in- 
crease. Due to the interdependence, some 
regulators will request an optimization of 
the two pollutants be achieved through 
source testing. 

PM and SO x are not normally as much 
of a concern in landfill gas to energy (LF- 
GTE) applications. Due to the nature of 


landfill gas and the pretreatment normally 
associated with LFGTE projects, landfill 
gas-hred engines are clean burning with 
low amounts of PM. In a typical municipal 
solid waste (MSW) landfill, SO x emissions 
are not a concern. However, some landfills 
take in larger amounts of sulfur contain- 
ing waste that can cause air permitting 
issues. In these situations, pretreatment 
for removal of the sulfur in the landfill gas 
is required. 

The second category of pollutants 
regulated under the CAA is hazardous 
air pollutants (HAPs). The United States 
Environmental Protection Agency (EPA) 
established the chemical compounds or 
family of compounds in this category in 
the CAA amendments of 1990. Of the 188 
HAPs, some commonly found in LFGTE 
facilities include vinyl chloride, mercury 
compounds, formaldehyde, and hydrogen 
chloride. HAP emissions are not normally 
as much of a concern, although the family 
of pollutants may become more of a factor 
in states that have air toxics programs. 

Potential LFGTE Emission Standards 

Potential emission standards for engines 
at LFGTE facilities can come from many 
sources including: 1 . Source category stan- 
dards such as the Landfill New Source Per- 
formance Standards (NSPS) or the landfill 
Maximum Achievable Control Technol- 
ogy (MACT) standards, 2. State or local 
standards, 3. New Source Review (NSR) 
requirements, and 4. Green or renewable 
energy requirements. Each one of these 
is discussed below for the general LFGTE 
project. Then the same categories are ap- 
plied to a specific LFGTE project that was 
permitted in 2006 in Atlanta, Georgia. 

Landfill NSPS or the landfill MACT 
standards: NSPS and MACT standards 
are a group of standards that apply to spe- 
cific sources such as MSW landfills. NSPS 
regulate criteria pollutants and the MACT 
standards regulate HAPs. In the case of 
MSW landfills, the NSPS requirements 
were Erst promulgated (under 40 CFR 60, 
Subpart WWW) and then the MACT was 
established (under 40 CFR 63, Subpart 
AAAA). The NSPS did not set a specific 
emission standard, but required all col- 


lected landfill gas to either be controlled 
by an open flare, controlled by an enclosed 
combustor (such as an enclosed flare or IC 
engine), or treated for beneficial use such 
as for a LFGTE. The only limit on emis- 
sions under the NSPS is the requirement to 
reduce Non Methane Organic Compounds 
emissions by 98 percent (or 20 ppm as 
hexane at three percent oxygen). No ad- 
ditional control requirements were added 
with the landfill MACT. When EPA pro- 
mulgated the landfill MACT, no additional 
control requirements were added. 

State or local standards: In addition to 
any limits imposed by federal rules, states 
may establish more stringent emission 
standards. As they see fit, local regulators 
may establish standards for specific in- 
dustries, sources, or for sites in areas with 
poor air quality. These standards will vary 
by area and source, but an example of this 
type of limit is in Texas and (California) 
South Coast LFGTE projects in ozone 
nonattainment areas which are required 
to meet a limit of 1.77 pounds of NO x per 
megawatt hour. 

NSR requirements: NSR is a federal 
pre-construction air permitting program. 
The complex regulation is comprised of 
two separate programs: NSR - Prevention 
of Significant Deterioration (PSD) for areas 
that are in compliance with the National 
Ambient Air Quality Standards (NAAQS) 
for the specific criteria pollutant and the 
NSR - non attainment (NA) for areas that 
have not met the NAAQS for the spe- 
cific criteria pollutant. NSR applicability is 
evaluated on a pollutant specific basis since 
an area may be nonattainment for one pol- 
lutant while being in attainment for other 
pollutants. NSR affects major sources of 
criteria pollutants including new major 
sources, modifications to minor sources 
making them major and major modifica- 
tions to existing major sources. Applicabil- 
ity is based on potential emissions and if a 
project is subject to NSR. If a project falls 
under NSR, there are several levels of emis- 
sions limits that will apply and the limits 
will be based on the sources emissions 
prior to the project, the increase in emis- 
sions from the project, and the attainment 
status for the specific pollutant in the area 
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Table 1 : New Source Review Applicability Summary 

Pollutant 


PSD 

Significant 

Increase 

Threshold 

Is PSD NSR 1 

Permit 

Required? 

NA 

Significant 

Threshold 

Permit 

Required? 


in 

NOx 

23.9 

N/A 

N/A 

25 

No 

VOC 

21.7 

N/A 

N/A 

25 

No 

CO 

191.1 

250 

No 

N/A 

N/A 

PM 

32.1 

250 

No 

N/A 

N/A 

SOx 

23.4 

250 

No 

N/A 

N/A 


of the source. Three levels of control that 
can be required include: 

• Reasonably Available Control Technology 
(RACT) is required on existing sources 
in areas that are not meeting national 
ambient air quality standards (i.e. , non- 
attainment areas); 

• Best Available Control Technology 
(BACT) is required on major new or 
modified sources in clean areas (i.e., 
attainment areas); and 

• Towest Achievable Emission Rate 
(TAER) is required on major new or 
modified sources in non-attainment 
areas. 

The level of control is technology driv- 
en, source specific, and mostly determined 
on a case-by-case basis. As technology 
improves for a specific type of source, the 
level of control will remain the same or 
decrease over time. In general the level 
of control required increases from RACT 
to BACT to LAER. This is due to what 
is considered in determining the level of 
control. For example, BACT control can 
take into account energy, environmental, 
and economic impacts and other costs 
where LAER does not exclude any control 
technology for economic reasons. 

Green or Renewable Energy Require- 
ments: Landfill gas is generally accepted 
as renewable energy source. Renewable 
energy sources replenish themselves over 
time and are less damaging to the environ- 
ment. Electricity generated from renew- 
able energy sources are often referred to as 
green power and can be sold at a premium. 
Green power is gaining in popularity, but 
is still relatively new. Since green power 
is less damaging to the environment, there 
may be emission limits from either a certi- 
fying agency or the local utility company 
marketing the electricity. 


LFGTE Emission Standards Example 

To illustrate the application of the above 
referenced potential drivers of LFGTE 
projects, they will be applied to an actual 
project that went through the air permit- 
ting process in 2006 in one of the counties 
in the Atlanta, Georgia, ozone non-attain- 
ment area. The landfill had an existing gas 
collection and control system that used an 
open flare. The project involved adding 
two IC engines with a total capacity of 3.2 
kW. 

Landfill NSPS or the landfill MACT 
standards: The landfill was subject to the 
full requirements of both the landfill NSPS 
and MACT, but there were no emission 
limits from either standard. Instead of hav- 
ing the engines considered a control device 
subject to the 98 percent control of non- 
methane organic compounds (NMOCs), 
the project used the treatment system for 
beneficial use option for compliance. 

State or local standards: Because the 
engines were not being considered as a 
control device to meet an applicable stan- 
dard and they would be emitting NO x 
emissions in the ozone nonattainment area, 
they were potentially subject to the NO x 


RACT rule under the Georgia air rules. 
NO x RACT is established for this project 
by Georgia Rule (mmm). Rule (mmm) 
establishes a NO x limit for stationary en- 
gines installed after April 1, 2000, used to 
generate electricity of 80 ppm NO x @ 15% 
oxygen on a dry basis. This RACT level of 
control ultimately did not apply because a 
more restrictive limit was required. 

NSR requirements: Because of dead- 
lines established in the PPA, the LFGTE 
permitting process was on a tight timeline 
that would not be met if the project would 
have to go through either PSD or NA NSR 
permitting. The landfill was already a 
major source of NO x under NSR NA, and 
a minor source for all other pollutants. 
Therefore, the primary pollutant of con- 
cern was NO x . The air permit application 
was written to take a federally enforceable 
limit of 0.5 grams of NO x per horsepower- 
hour on NO x to keep the increased emis- 
sions less than 25 tons per year. The 
summary of project emissions is shown in 
Table 1 above. 

Green or Renewable Energy Require- 
ments: Electricity from the project was 
going to be sold as green power in the 
Georgia Green Power program. In most 









Emissions 


situations where electricity is sold at a 
premium due to it being generated from 
a renewable energy source, there will be 
an accreditation agency and process to 
verify that the energy did come from an 
approved renewable energy source. The 
power from this project was to be subject 
to the Green-e Accreditation program re- 
quirements. When the air permit applica- 
tion for the LFGTE facility was submitted, 
the final Green-e standards for Georgia 
had not yet been established. The existing 
standards were the December 15, 2003, 
draft standards, which contained a NO 
emission limit equivalent to 0.5 gram of 
NO x per horsepower-hour for all biomass 
fuels used in the nonattainment area. It 
is interesting to note that the final Green-e 
standards for Georgia did not include this 
NOx limit for biomass fuels, but since this 
was equal to the limit necessary to avoid 
NSR NA permitting, this limit was already 
going to be a federally enforceable limit of 
the permit. 

To help promote the positive benefits 
of the project and the favorable emissions 
from this green power project, emissions of 
NO , SO , and mercury for LFGTE facilities 
were compared to other power generating 
sources. The four categories compared 
were: 1. A weighted average for all LFGTE 
technologies; 2. The Georgia e-grid aver- 
age for all (emitting and non-emitting) 
sources; 3. The national e-grid average for 
emitting sources (excludes non-emitting 
sources such as nuclear and hydro); and 4. 
The national e-grid average for all sources 
(including non-emitting sources such as 
nuclear and hydro). The comparison is 
shown below in Figures 1 through 3. 

Means of showing compliance. For 
projects taking federally enforceable limits 
close to the threshold that would require 
NSR permitting and that have no monitor- 
ing or testing required by an underlying 
regulation, agencies will normally require 
some means of showing the requested limit 
is being maintained. A search of EPA’s 
RACT/BACT/LAER clearinghouse was 
made for engines with NO x limits used in 
LFGTE applications. The search identified 
both a range of NO x limits, type of control 
required, and testing/monitoring that was 
required. The search came up with 23 
LFGTE projects that were either landfill 
gas-fired or cogeneration (with diesel) ap- 
plications. The sites covered ten states and 
six EPA regions. 


Figure 1: LFGTE Emission Reduction Benefits for NOx (lbs. per MWh) 



Figure 2: LFGTE Emission Reduction Benefits for SOx (lbs. per MWh) 



Figure 3: LFGTE Emission Reduction Benefits for Mercury (lbs. per MWh) 

4.50E-05 
4.00E-05 
3.50E-05 
3.00E-05 
2.50E-05 
2.00E-05 
1 .50E-05 
1 .00E-05 
0.50E-05 
0.00E-00 



18 


www.EGSA.org 


Powerline • July/August 2007 






Emissions 


The NO x emission limits ranged from a low of 0.5 grams per 
horsepower-hour to a maximum of 5.7, with the median being 
0.6. None of the determinations specified add-on controls as 
technology needed to meet the level of control. The most com- 
mon control technologies noted were: air to fuel ratio controller, 
lean bum technology, spark ignition, and turbocharge technol- 
ogy- 

There was also a wide variation in the method of showing 
compliance. The most rigorous requirement is in California of 
requiring continuous NO x emission monitoring, which is required 
of virtually all applications similar to LFGTE. Methods used for 
sources in other states included performance testing with fol- 
low-up monitoring or the use of portable NO x analyzers. In the 
Georgia example, parametric monitoring of engine manifold tem- 
perature, manifold pressure, air to fuel ratio, and engine load was 
set up as the compliance method, mainly because that has been 
incorporated into other LFGTE permits in the state. An initial per- 
formance test was required at which time the ranges for the four 
parameters were established. This parametric monitoring was put 
in place for determining ongoing compliance with the NO x emis- 
sion limit and was not established to show compliance with the 
landfill NSPS. Since the project used the treatment system option 
for compliance under the landfill NSPS, there is currently no re- 
quired monitoring of either the engines or the treatment system at 
this time. This could change as EPA has proposed monitoring for 
treatment systems to include continuous monitoring of pressure 
drop across the filtration system and temperature (or dew point) 
for the dewatering systems. 

Summary of LFGTE Example 

The emission requirements discussed for the specific LFGTE 
project is just one example given as an example of possible triggers 
for emission limits for engines used for electric generation. Many 
factors come into play in determining what limits will apply for an 
application and are beyond the scope of this article. Another fac- 
tor to consider is that new state and federal regulations are always 
being promulgated or revised, so it is important to keep current 
on potential regulations. 

For example since the time of the example permitting project 
referenced in this article, EPA proposed one and finalized a second 
regulation potentially applicable for engines. EPA proposed an 
NSPS standard for reciprocating internal compression engines (40 
CFR 60, Subpart JJJJ) and promulgated the compression ignition 
internal combustion engine NSPS (40 CFR 60, Subpart IIII). Ad- 
ditionally, there was a MACT standard for reciprocating internal 
combustion engines (40 CFR 63, Subpart ZZZZ) that was in effect 
during the example, but didn’t impose any limits. But even this 
final rule had a proposed amendment that was published since 
the application for the sample project was submitted. To get 
into all the potential emission limits and requirements for various 
classifications of engines is beyond the scope of this article, but 
emphasizes the importance of evaluating all potential regulatory 
drivers. 

History of Engine Emissions 

Over time, emissions from any source type will tend to decrease 
due to new regulations and/or technology advances and engines at 
LFGTE facilities are no different. One way of looking at changes 


Table 2: Comparison of BACT for LFGTE 

Pollutant 

Approximate BACT (g/HP-hr) 

Early 1990s 

Current 

NOx 

1.5 

0.5 -0.6 

CO 

2.7 

2.1 -3.0 

NMOC 

0.58 

0.4 -0.8 


in emissions from any type of source is to look at the BACT level of 
control required at different points in time. A general comparison 
of BACT control is shown in Table 2. 

Great improvements have been made since the early 1990s in 
NO reduction. In many cases, NO is the most scrutinized com- 
ponent of emissions from combustion sources, due in part to the 
growing interest in reducing NO x to help reduce ozone problems. 
Technology has probably gotten NO x emissions about as low as 
possible without any add-on control which is evident by the clear- 
inghouse example in this article. At some point, there may be a 
push to get emissions even lower than the current BACT levels, 
but this can probably only be accomplished with add-on controls. 
Post-combustion NO x reductions can be accomplished through 
the use of selective catalytic reduction (SCR) on natural gas-hred 
engine applications. Due to the trace contaminants found in 
landfill gas, this add-on control option is not effective for reducing 
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NOx without extensive pretreatment of the 
landfill gas and, therefore, is not used. The 
extra pretreatment required at this point is 
so costly that it hasn’t been required. But, 
when LFGTE projects start implementing 
this strategy to lower NO x below the cur- 
rent levels, the bar will be raised for future 
projects. 

The BACT level of CO emissions has 
not significantly changed over the last ten 
to fifteen years, but that may be changing. 
One complicating factor is the interdepen- 
dence between NOx and CO. As with 
NO x , CO emissions probably can’t get 
much below the established level without 
add-on controls (or adversely effecting NO x 
emissions). Potential add-on controls can 
include oxidizing catalysts or Jenbacher’s 
Cl.AIR process. Jenbacher’s process relies 
on elevating the temperature of the engine 
exhaust and by providing increased deten- 
tion time to encourage more complete con- 
version of CO to Carbon Dioxide (C0 2 ). 
As with the add-on NOx controls, these 
have not been required and have some of 
the same issues, such as how much pre- 


treatment will be required (for oxidizing 
catalysts) and will the added costs make 
the project cost prohibitive. 

Conclusion 

Determining what emission level an en- 
gine will have to meet may not be a simple 
task. Factors that need to be considered 
include regulatory drivers, the size of a 
project, the type of application, and the in- 
dustry where the engine will operate. The 
requirements of both the emission level 
required and the method required to show 
ongoing compliance can get complicated 
by confusing regulations that seem to al- 
ways be changing. In general, technology 
improvements have allowed emissions to 
be lowered over time to meet new regula- 
tory requirements, but they may continue 
to be forced lower. Whenever looking at 
an application of engines, the air permit- 
ting requirements and delays need to be 
factored into the schedule especially if 
NSR NA or PSD is triggered. The LFGTE 
example in this article is intended to show 
some of the considerations that may have 


to be taken into account, but other applica- 
tions of engines in power generation may 
have significantly different issues. ■ 

Editor’s Note: Dave Heitz is a Senior Engi- 
neer with GeoSyntec Consultants. He has more 
than twelve years of experience in air permit- 
ting and regulatory compliance with a special 
emphasis in MSW landfills and landfill gas. 
He has been involved with virtually all aspects 
of air permitting and compliance at MSW 
Landfills including implementation of the New 
Source Performance Standards for landfills 
(Subpart WWW), Maximum Achievable Con- 
trol Technology (MACT) standard for MSW 
Landfills (Subpart AAAA), State construction 
air permitting and Title V permitting. He has 
experience with air permitting and regulatory 
compliance at landfills in more than a dozen 
states, primarily in the Southeast. He obtained 
his chemical engineering degree from Purdue 
University and is a registered professional 
engineer. Heitz was a featured speaker at the 
2007 EGSA Annual Spring Convention in 
Savannah, GA. 
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Increase Battery Reliability in Your 
DC Systems to More Than Five 9s 

By Roger N. Pocock, Saft Batteries 


I s reliability really demanded or is it 
rarely demanded? Valve regulated lead 
acid batteries have a reliability factor of less 
than one 9 whereas upwards of three 9s is 
easily attainable by using vented or flooded 
batteries. 

The overall cost of the battery and the 
cost of failure are frequently used in the 
same sentence but ultimately separated 
when first cost analysis is applied. All too 
often, the wrong battery is selected without 
the owner realizing the situation. 

DC systems are widely deployed in 
substation switchgear, controls in power 
generation plants as well as uninterruptible 
power supplies for use in the health, bank- 
ing and financial fields. In addition, gen- 
erator starting systems, emergency lighting 
and fire pumps use a wide range of battery 
types. The common objective is protection 
against the loss of something valuable. 
Should the battery fail, these results can be 
the loss of vast sums of money. 

Batteries vary significantly in terms of 
Reliability, End of Tife Failure Mode, and 
Expected Life, while the impact of vari- 
ous temperatures, both high and low will 
influence how long they last and perform. 
Maintenance is required; batteries cannot 
be left ignored. Frequently, this is the area 
which is cut back to save money, at least in 
the short term. 

This Paper will review and comment 
on the many facets of battery types and 
offer solutions on how to raise the level 
of reliability for a given DC system. A 
good selection process for any battery will 
result in matching the needs with the ex- 
pectations in terms of value of money, life 
cycle cost, costs of failure and the ability to 
manage a battery to maximize its life and 
performance. 

Battery Types 

The types of batteries that are still in 
service include both lead-acid and nickel- 
cadmium plate construction. On the lead 
side, there are Plante, the original pure 
lead plate type and a range of pasted plates, 
which include lead alloys with antimony, 
calcium and selenium. These are generical- 
ly known as vented lead acid (VLA). There 


is also a lead battery type, often misnamed 
as the “sealed maintenance free” battery 
but more correctly known as the valve 
regulated lead acid battery or VRLA. On 
the nickel-cadmium (Ni-Cd) side, there are 
four plate types in use; these are all vented 
whereby some have valve regulation to 
provide extended water intervals. 

Lead Acid Technologies: Plante 

Developed in 1860, this plate became 
the benchmark for life and performance 
against which all subsequently developed 
lead acid plates are now compared. The 
Plante can and will operate for well over 
20 years and does not require an aging 
factor when sizing the battery. The plates 
are not flat with two sides, rather may best 
be compared to a car radiator with a much 
increased surface area. 

Its limitations are physical size, heavier 
and more costly when applying first cost 
analysis. However, life cycle costing will 
usually result in a positive choice when 
space is not a limiting factor. 

Lead Antimony 

In the search for lighter and smaller 
battery positive plates, the Antimony grid 
alloy was the Erst to be exploited. The plate 
is often called a flat plate or pasted plate 
whereby a lead oxide paste is applied to 
the grid. The grid is an alloy of lead with 
antimony, in excess of 4% to provide rigid- 
ity to the otherwise soft lead metal. 

While being smaller and lighter, the 
typical useful life varies with application 
and may be summed to 12 to 15 years of 
service. The limiting factor is that the water 
consumption rapidly increases as the plates 
age, due to a migration of excess antimony 
from the positive plate to the negative plate. 
This process results in increasing negative 
plate resistance and subsequent water loss. 
However, this increasing water consump- 
tion is a reliable indicator of the demise of 
the battery. When the plates are excessively 
thin from acid corrosion, the plates will be 
easily seen to begin collapsing. 

Lead Calcium 

This alloy of lead and calcium eliminat- 


ed the water hydrolysis associated with the 
antimony alloy. The draw back of this grid 
alloy is that there is no easy sign of aging of 
the battery and users have been caught off 
guard when their batteries failed with no 
warning. The cause for the unpredictability 
is due to the nature of the grid alloy. The 
alloys crystalline structure may best be 
described as a loose formation of crystals 
which are subject to penetration of the acid 
despite the lead oxide paste’s presence over 
the grid. This corrosive process causes the 
grid to swell and the paste to separate, al- 
beit, microscopically. Normal maintenance 
practices of specific gravity readings and 
cell voltage checks do not give the owner 
indicators of approaching end of life or 
performance. In fact, the lead calcium al- 
loy produces a wider spread of cell voltage 
variations than the Plante or Antimony 
plates. Frequently, the owner will equalize 
the battery after noting the wide spread of 
voltages, only to exacerbate the aging and 
corrosion of the positive grid. 

The real state or condition of the cal- 
cium cell may be determined by the in- 
troduction of a third electrode into the 
cell and the subsequent measurement of 
the degree of polarization between the 
positive and negative plates; this may be 
explored in greater depth by reading the 
paper by David Feder and Gino Carosella, 
titled “The never ending pursuit of float 
voltage..” 

The calcium alloy grid is widely used in 
switchgear applications with specific gravi- 
ties of 1.215. Thinner plates in conjunction 
with higher specific gravities of 1.250 are 
routinely deployed in UPS applications. 
The typical life of this UPS battery is gen- 
erally found to be 7 to 9 years, although 
there are exceptions. In general applica- 
tions, the useful life is in the 12 to 15 years 
with failure being that of plate collapse and 
paste separation. 

Lead Antimony and Selenium 

This lead alloy grid is based upon small 
levels of antimony and selenium, whereby 
the antimony is fully dissolved and does 
not migrate to the negative plates causing 
excess water loss as with the classic anti- 
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mony plates. The advantage of this grid 
over the calcium grid is that the grid alloy 
comprises of small uniform crystals which 
are highly resistant to the penetration and 
corrosion of the acid throughout its life. 
There are several benefits of this alloy, 
with the main one being that voltage varia- 
tions do reliably indicate the health of the 
battery. Other benefits are higher perfor- 
mance, cycling and better low temperature 
performance. The acid strength of 1.240 
does not corrode the plates as severely as 
with the calcium plates. The better perfor- 
mance frequently results in smaller battery 
footprint in switchgear applications. In 
UPSs, this battery will see lives well over 
50% longer than its calcium counterpart. 
Failure is that of plate collapse and paste 
separation. 

Valve Regulated Lead Acid (VRLA) 

In the pursuit for smaller and less 
expensive batteries, the so called “sealed, 
maintenance free” was developed in the 
early 1980s. Since then, the very different 
behaviors of aging are still being under- 
stood. While being smaller and lighter, 


they do have severe draw backs. The first 
is that the VRLA fails in the open circuit 
mode. The second fact is than the expected 
life ranges from 2 to 10 years. Despite this, 
they are widely deployed in the UPS held 
and the telecoms industry. In both these 
areas, they know the limitations and allow 
for this in their management approaches. 

Many UPS VRLA users will change their 
batteries every four years, rather than risk 
costly failures. 

Coup de Fouet 

This is a phenomenon peculiar to lead 
acid plates. During the moments of the first 
load being applied to the lead acid bat- 
teries, the surface crystals change. This is 
enough that the voltage of the battery will 
and does drop significantly. In general, this 
lower voltage is allowed for in the design 
stage however, as the batteries age, this 
effect worsens and in short autonomy UPS 
systems, it has been known that the volt- 
age drops below thresholds, set off alarms 
and actuate the low voltage disconnects 
(LVD). 


Nickel Cadmium 
Technology: Pocket Place NiCd 

Developed in the early 1900s, the plates 
are constructed of perforated steel strips, 
formed into channels, filled with the active 
material, either the nickel hydroxide (posi- 
tive plate) or the cadmium (negative plate), 
capped with another perforated steel strip. 
These long packaged strips and interlocked 
and cut to create the desired plate sizes and 
capacities. There are usually three thick- 
nesses to serve different applications. The 
electrolyte used does not react with the 
plates, unlike the actions inherent in the 
lead acid cells. The result is that there is 
no sudden failure of plates disintegrating. 
These plates withstand very high cycling. 
High temperature does not age these as 
fast as experienced with all lead acid plates. 
Low temperatures require less compensa- 
tion than that needed for lead acid batteries 
in whose cells the electrochemistry slows 
down. 

Sintered Positive NiCd Plate 

This plate design was developed in the 
late 1920s. The active material is sintered 
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onto a wide perforated steel strip which is 
in turn cut to the needed lengths for each 
cell capacity. Again, they have all the same 
attributes as the pocket plate described 
above. 

Plastic Bonded 
Negative NiCd Plate 

This plate complements the sintered 
plate in forming a cell. The active material 
is suspended in a plastic solution and then 
applied to a similar steel strip. 

As both these plates are very thin, the 
cells are frequently used in high perfor- 
mance switchgear applications and for en- 
gine starting on generators. 

Fiber NiCd 

The fiber nickel-cadmium plates are 
produced through vibrating the active ma- 
terials into fibrous plates. The character- 
istics of these plates are different from 
the above described plates and depending 
upon the applications, they may be larger 
or smaller in capacity. 

The major feature of this type of plate 


is that the active material will be released 
from the plates by vibration as light as that 
found in guided vehicles on smooth ce- 
ment floors. The results are short circuits 
between the plates when the sediment rises 
to the plates. 

Reliability 

The basic reliability of these several bat- 
tery types range from extremely low to very 
high. It may be demonstrated by using an 
arbitrary cell level reliability factor of 0.995, 
the two failure modes, open circuit and 
short circuit, and the cell voltage operating 
levels, that reliability of serial or parallel 
strings varies significantly. The progression 
starts at the low end with the VRLA, mov- 
ing to much better with the VLA to very 
high with the Ni-Cd series. This spread of 
reliability is impacted by two significant 
factors. With VRLA, the higher the volt- 
age, the lower is the reliability whereas, 
the higher the voltage of flooded cells, the 
greater the reliability. If the voltage operat- 
ing window widens, then the flooded cells’ 
reliability increases further. 


VRLA fail open circuit while the usual 
mode of failure for vented cells, both lead 
and Ni-Cd is short circuit. 

The result is that the reliability of a sin- 
gle string of VRLA cells or blocks is les than 
“one 9” while a string of vented lead acid 
cells for the same voltage will be as much 
as “three 9s” and for the nickel-cadmium, 
the reliability factor will be even higher at 
“five 9s”. 

When these factors are combined with 
expected life, then the selection processes 
should become clearer. 

Failure Mode 

The VRLA will fail “open circuit” which 
results in sudden failure and the absence of 
voltage being generated. All lead acid bat- 
teries will dramatically lose capacity after 
their capacity ratings drop below 80%. At 
this point, there may be 6 to 12 months 
life still available. On the other hand, the 
nickel-cadmium technology does not sud- 
denly fail and after the 80% point, there 
can be many useful years of performance 
still remaining. 
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Expected Years of Service 

Lead acid batteries’ typical useful lives 
range from 3 to 8 years for the VRLA, 12- 
15 years for the vented lead acid batteries 
up to 20 to 25 years and more with the 
Ni-Cd. It is not uncommon to find 30- 
40 yr old Ni-Cd still performing. These 
numbers are for typical room temperature 
environments. 

Temperatures about 90°F accelerate the 
aging of all lead acid batteries but not so 
much for nickel-cadmium batteries. Lead 
acid batteries lose life at the rate of 50% 
for every 15°F above 77°F whereas for 
the nickel-cadmium battery, the factor is 
around 16%. 

Monitoring Systems 

Monitoring has always been recom- 
mended and is described in detail in the 
next Paper in more detail. 

The advent of the many systems now 
available in the marketplace came about 
when users needed to know the health 
of their battery systems in the easiest 
manner possible and without taking read- 


ings manually. These systems can and 
often do cost more than the battery being 
monitored. In the meantime, the dilemma 
has developed whereby these systems are 
disconnected because of a higher than ex- 
pected maintenance as connections loosen. 
The ultimate challenge for all users is to 
study, understand and interpret the resul- 
tant data. Unless the owner has personnel 
conversant in battery behavior, the risk 
is that data is kept and not always used. 
The results may well be sudden failures of 
costly proportions. 

Maintenance Requirements 

Maintenance satisfies several purposes. 
The first and foremost reason is to predict 
when a battery may fail. It requires the 
measurement of various parameters. Sec- 
ondly, it is to maximize the life of the DC 
system and thirdly, maintenance records 
are always required as and when a dialog 
may occur with the manufacturer when 
problems arise. Watering intervals will 
range from annually to every many years, 
depending on the type of battery installed 


and its environment. Other checks should 
include voltage, acid strength and internal 
impedance. No single parameter should 
be considered to predict the health of the 
battery. The more checks, the better is a 
safe approach. 

Each one may or may not reinforce the 
next. The ultimate test for a battery is the 
capacity test, which test is not inexpensive. 
Even before starting the test, a back up bat- 
tery must be brought in the replace the one 
to be tested, to protect the system. Should 
the test result in discovering many bad 
cells, then the temporary battery would be 
retained until the replacement is installed. 

Conclusions 

Each application or task of a battery 
should be viewed as unique. Each job 
is different from the next and the idea 
that one battery can provide good service 
equally well for all applications will lead to 
disappointment for the client. 

The owner should balance the trade 
offs between the costs of an unpredicted 
failure against the initial higher costs as- 
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sociated with a more reliable battery. It is 
dangerous to expect and believe that using 
a monitoring system or a policy of frequent 
battery replacement will result in a higher 
reliability DC system. It will not. 

The owner is strongly urged to invest 
time in understanding the differences be- 
tween batteries and work closely with the 
consulting electrical engineer, which will 
result in the best reliability level for the ap- 
plication. The joint writing of enforceable 
specifications will ensure the objective of 
acquiring a solid and dependable battery 
system. 

It has been presented that the reliabili- 
ties from one battery type to the next do 
vary dramatically. With life cycle costing, 
justifications in selecting the better or best 
battery become simple and suddenly, five 
9s of Reliability is very achievable. 
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Reducing Particulates from the 
Exhaust of Stationary Diesels 


By Michael J. K. Pope , Sud-Chemie Inc. 

A bout 99% of the exhaust volume from 
a diesel engine is non-polluting; it 
comprises nitrogen, water, oxygen, hydro- 
gen and carbon dioxide (C02), which is 
a greenhouse gas but non-poisonous. We 
can live with this. But the remaining 1% 
of the volume is a different story. This 1% 
contains some major pollutants and is con- 
sequently regulated by Federal and/or State 
and local agencies. 

It is a chemical certainty that when at- 
omized diesel fuel is ignited, (at 15 “events” 
per second at 1800 rpm) the subsequent 
combustion and energy release will result 
will have several consequences: 

1 . The energy contained in the fuel rap- 
idly converts to heat energy and in- 
creases in volume, forcing the piston 
down to turn the crankshaft (mechan- 
ical energy which is then converted 
into electrical energy by the genera- 
tor). 

2. The high temperatures at the injec- 
tor flame tip creates nitrogen oxides 
(NOx). 

3. Incomplete combustion in some areas 
of the combustion chamber create car- 
bon monoxide (CO). 

4. The relatively cool areas in the com- 
bustion chamber - cylinder walls, 
inlet valve(s) also lead to incomplete 
combustion and create the hydrocar- 
bons (HC) and particulate matter 
(PM, often referred to as soot). 

All engine manufacturers and many 
research organizations are using huge re- 
sources to reduce the creation of these pol- 
lutants during combustion. This article will 
not address NOx and CO reduction strate- 
gies. But particulate matter is the pollutant 
that is about to have the greatest regulatory 
change in allowable emissions from diesel 
exhaust. And now that the stationary en- 
gine exemption from EPA Certification is 
no longer applicable, all new diesel engines 
in the power generation industry will have 
to conform when these tight regulations 
kick in. 

Particulates consist of a core of carbon, 
surrounded by other products of combus- 
tion that are stuck to them — unbumed 
particles of fuel and oil for example. Indi- 
vidual particles are virtually invisible, but 
collectively they appear as the smoke you 


see from older diesels on start up and when 
the genset takes the electrical load. 

PM is getting regulatory agency atten- 
tion because it is a serious health hazard. 
It is this pollutant that is being targeted by 
the EPA, CARB and other regulatory agen- 
cies around the world. The fact is that PM 
is an airborne pollutant that we inhale in 
its presence. Because the particles are so 
small, they go deep into the lungs, some at- 
taching to the walls of the lungs. According 
to medical experts, particulate matter can 
cause lung damage or premature death, 
aggravate respiratory conditions such as 
asthma and bronchitis and is likely to 
cause cancer in humans. 

Also, PM contributes to the creation 
of haze, restricting visibility, contributing 
to ozone formation, acid rain and global 
climate change. 

There are three main areas of influence 
available to reduce an engine’s harmful 
exhaust emissions: fuel, combustion and 
post combustion. 

Dirty, impure fuel will have an adverse 
effect on exhaust emissions. The introduc- 
tion of low and ultra low sulfur diesel fuel 
for on road use (October 2006) increases 
the effectiveness of exhaust after-treatment 
devices and we will see this spill over to the 
stationary engine/power generation indus- 
try during the next few years. 

The Environmental Protection Agency, 
(EPA) has aggressively attacked the emis- 
sions of PM in its regulations, particularly 
in Tier 4, which become effective for most 
horsepower nodes in 2012. PM has to 
be reduced from the Tier 3 level of 0.15 
g/bhp/hr to 0.015 g/bhp/hr - a reduction 
of 90%. It is unlikely that engine manufac- 
turers will be able to meet the new targets 
with purely combustion improvements 
and so the use of an exhaust after-treat- 
ment device is the most viable solution. 

The Diesel Particulate Filter (DPF) works 
just like the air filter at the other end of the 
combustion chamber. The exhaust enters 
the DPF from the engine exhaust mani- 
fold or turbocharger. The face of the DPF 
consists of many cells (usually about 200 
per in 2 ). Every open cell at the entrance is 
blocked at the other end. Every alternate 
cell is blocked at the entrance but open at 
the other end. The materials used by most 


manufacturers are cordierite, a ceramic 
type of material and silicon carbide. 

The exhaust therefore, only has one 
option: it enters an 
open chamber but 
has to pass through 
the porous wall of 
the filter into an 
adjoining chamber 
that is open at the 
other end. The PM/ 
soot is trapped at 

the wall and only Diesd Particulate 
clean, filtered ex- py ter (jjpp) 
haust gas is able to 
exit. (See Diagram 1). 

What happens to the PM? At high en- 
gine temperature there is a chemical reac- 
tion known as oxidation, in which nitrogen 
dioxide (N0 2 ) 
breaks down 
the PM and co- 
verts it to nitro- 
gen and C0 2 — 
which is able to 
flow through 
the filter walls 
and harmlessly 
into the air. The 
chemical reac- 
tion creates heat 
energy, referred 
to as an exothermic reaction, and this fur- 
ther aids the oxidation process as it raises 
the temperature. 

This is fine while the engine exhaust 
temperature is high enough for this reac- 
tion to occur. If it is too low, the PM will 
not get oxidized and will build up in the 
filter. Gradually the backpressure in the 
exhaust system will increase as the DPF 
captures more PM. 

There is a point at which the volume of 
PM entering the DPF is equal to the PM be- 
ing oxidized. This is known as the balance 
point temperature (BPT) and under this 
condition there is no gain or reduction in 
the particulate matter stored on the filter. 
If the temperature is below BPT, there will 
be a gain in the volume of PM stored in the 
filter, but as it rises above BPT, the PM will 
be reduced. The BPT is lower with a cata- 
lyzed DPF than a uncatalvzed DPF. 

DPFs are usually catalyzed with a coat- 




Diagram 1. 


Powerline • July/August 2007 


www.EGSA.org 


27 


Particulates 



ing of Platinum (Pt), a precious and ex- 
pensive metal. This has the benefit of 
oxidizing the carbon monoxide (CO) and 
hydrocarbons (HC) from the exhaust. It 
also reduces the BPT, which means that 
the DPF oxidizes the PM at a lower exhaust 
temperature. This oxidation process is re- 
ferred to as regeneration. 

Sizing the DPF for a specific applica- 
tion requires the engine exhaust flow and 
temperature data under the normal and 
maximum operating conditions. An engine 
may require a single or multiple DPFs (all 
in parallel, not series) to maintain opera- 
tion at an acceptable backpressure for the 


engine and to provide a level of PM stor- 
age capacity. DPFs are usually combined 
with an exhaust silencer in order to make 
the best use of the space available. But 
care must be taken on a retrofit applica- 
tion to ensure that the genset structure is 
capable of supporting the added weight of 
the DPFs. If not, an independent means 
of support for the DPF housing may be 
needed. 

Diesel engines used as prime movers 
for power generation fall into two main 
categories from a DPF perspective: prime 
power and standby power. Prime power 
applications, including cogeneration, CHP, 


2 MW Genset with DPF. Silencer/DPF 
separately supported (indicated by arrows). 


rental, distributed generation, etc. will 
typically be constantly regenerating a DPF 
since the exhaust temperature is well above 
the balance point temperature. 

The standby generator set on the other 
hand, is generally started automatically 
once each week to go through its exer- 
cise cycle of start, run for one hour and 
shut down. No load, very low exhaust 
temperature. Under these conditions, the 
DPF will not self regenerate and before the 
backpressure reaches a critical point for the 
engine, a planned regeneration is required. 
These are the options: 

1 . Increase the time between auto start 
exercises beyond the traditional one 
week and decrease the running time 
in order to extend the time required 
before regeneration. 

2. Apply the facility load to the genset, 
thus creating higher exhaust tempera- 
ture. This will also test the entire gen- 
erating system, including the transfer 
switch - providing greater assurance 
to the facility management that their 



* 



EGSA is reviewing its space 
needs for the EGSA On-Site 
Power Pavilion at the 2008 
POWER-GEN International 
Trade Show in Orlando. 

If you have never exhibited 
in the Pavilion — or if you 
are a current exhibitor with 
increased or decreased 
space needs — please 
contact Jalane Kellough 
at J.Kellough@EGSA.org 
to ensure that your 
needs are taken into 
consideration! 
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emergency power source is truly ready 
to take over in the event of utility 
power failure. 

3. Arrange for the set to be run with a 
load bank, which will also benefit the 
engine. Load bank service is available 
from most generator set distributors. 
Many specifying engineers are now 
recognizing the benefits of routine 
genset tests under (partial) load condi- 
tions. This has resulted in an increase 
in the number of new standby genera- 
tor sets being supplied with a radiator 
mounted load bank. 

4. Remove the Liter from its housing and 
send it to be externally regenerated by 
an approved service provider. There 
are procedures for external regen- 
eration in order to prevent thermal 
stressing of the Liter. 

Small amounts of lubricating oil in 
the exhaust stream will burn, leaving ash 
deposits on the walls of the Liter. Eventu- 
ally, the accumulation of ash will affect the 
performance of the DPF and it will need 
to be removed. Since ash is inorganic and 


non-harmful, it may be removed simply by 
blowing it out with compressed air, using 
normal safety procedures. 

When a DPF (or any catalyst) is to be 
installed in a new exhaust system for the 
Lrst time, the engine should be run under 
load for about an hour without the catalyst 
to ensure that the exhaust system is clean 
and clear and prevent any loose pieces 
from impinging on the front face of the 
device. 

Careful consideration has to be given, at 
the sizing stage, to the soot carrying capac- 
ity of the Liters and the backpressure in 
the total exhaust system. Operating a diesel 
engine at higher than the manufacturer’s 
maximum allowable pressure can result 
in increasing crankcase pressure and fuel 
consumption. For this reason it is rec- 
ommended that diesel particulate Liters 
be provided with a pressure differential 
switch. This will constantly monitor the 
pressure in and out of the DPF and provide 
an alarm and/or pre-alarm for the system. 
This may be connected to the genset’s con- 
trol panel and annunciator panel. 


Diesel particulate Liters are a mature 
technology in the US. Most US trucks man- 
ufactured since the start of 2007 have DPFs 
installed. 50% of European car sales are 
diesels and have DPFs as standard equip- 
ment. Many of these diesel powered cars 
will be introduced to the North American 
markets in 2008. The 2007 24 Hour sports 
car race at Le Mans was won by a diesel 
car with a DPF for the second consecutive 
year. And an increasing number of engines 
in the power generation industry are going 
to have a DPF in the exhaust system, even 
before being required by the Federal gov- 
ernment. No more exhaust smoke on start 
up, and not much of the traditional smell 
of diesel. What is the world coming to? ■ 

Michael Pope is the Marketing Manager 
and Senior Sales Engineer at Sud-Chemie Inc., 
a Massachusetts manufacturer of catalysts for 
engines and gas turbines. He currently serves 
on the EGSA Board of Directors. 


Let Basler be your Key to Control 

Putting a new Twist to existing Technology for controlling 
Engine-driven Gensets and Pumps 




The DGC-50 Controller provides 
manual key switch starting and 
stopping for engine-driven gensets 
and other industrial engine 
applications such as pumps 
and compressors 


Six Shutdown / Warnings 
Four Output Contacts 
Environmentally Rugged 
CE Compliant 
Automatic Giowplug / 
Pre-heat Controller 
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ndustry News 


MIRATECH Announces Appointments 

Tulsa, Oklahoma - MIRATECH Corporation has 
announced a series of appointments to its engineering 
and sales teams. 

Rachel Stephens has been named Applications En- 
gineer. Stephens will use her experience to develop 
engineering project plans and provide technical ap- 
plication support for the company’s expanding line of 
industrial engine air pollution control devices. 

Prior to joining MIRATECH, Stephens held an ap- 
plications engineering position, in which she provided 
custom product solutions and engineering support for 
the sales department in a large HVAC company. She 
also worked directly with sales and customer service to 
streamline the order process to shorten lead times and 
reduce warranty replacements. Stephens received a 
Bachelor of Science in Mechanical Engineering, gradu- 
ating with honors from The University of Oklahoma 
and holds EIT certification. 

Dan Farrington also has been named Applications 
Engineer. Farrington will use his project management 
training and familiarity with gas engines to provide 
sizing and specifications of custom products, generate 
sales and fabrication drawings, and build proposals for 
specialized products within the company’s expanding 
line of industrial engine air pollution control devices. 

Farrington received a Bachelor of Science in Me- 
chanical Engineering from Kansas State University and 
has a significant background in the design and testing 
of gas machinery that includes supervision of the KSU 
National Gas Machinery Laboratory as well as partici- 
pation in various design projects and challenges. 


Josh Thompson has joined MIRATECH Corpora- 
tion as a Project Engineer. Using experience with 
Solidworks and design optimization, Thompson will 
support the MIRATECH engineering, production and 
sales groups. Prior to joining the company full-time, 
Thompson participated in MIRATECH’s internship 
program while finishing his degree in Mechanical En- 
gineering at The University of Tulsa. 

Mark Nichols has been named MIRATECH’s Power 
Generation Division Regional Sales Manager for the 
Midwestern United States. Based in Houston, Texas, 
Nichols will assume responsibility for managing and 
growing MIRATECH’s Power Generation product cat- 
egory throughout the North American central time 
zone. 

Nichols brings more than 30 years of sales and 
marketing experience from both the electric power 
generation industry plus the oil and gas industry to 
this new MIRATECH position. Before joining MIRAT- 
ECH Nichols’ career included numerous assignments 
with Stewart & Stevenson (oil & gas equipment and 
support) as well as with General Electric Power Sys- 
tems (industrial energy services). His energy industry 
professional background includes a variety of sales and 
marketing management positions in North and South 
America, Europe and Asia. 

MIRATECH Corporation is a leading provider of 
stationary industrial engine emission control solutions. 
For more information, visit www.miratech.com. 

Industry News is continued on page 33 
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Controls 


► Voltage Regulators 

► Engine Controls 

► Battery Chargers 

► Mufflers 

► Auto Transfer Switches 

► Governors 

► Water/Fuel Separators 


Buy 


t 


Direct 

From The Manufacturer! 


More Than 30 AVR Models Available 



4501 NW27Ave • Miami, FL 33142 • 1-305-634-1511 • www.mcphersoncontrols.com 
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Application for Membership 

ELECTRICAL GENERATING SYSTEMS ASSOCIATION 

1650 South Dixie Highway, Suite 500, Boca Raton, FL 33432 • (561) 750-5575 • FAX (561) 395-8557 

E-Mail: e-mail@egsa.org • World Wide Web: www.egsa.org 


EGSA's mission is to bring together representatives of the various segments of the On-Site Power Industry , to learn , share ideas and experiences , 
advance the science of On-Site Power generation , improve performance and profitability of members , and the quality of service to power users. 


1 • Contact Information 

Company 


Please type or print all information in upper and lower case (NOT ALL CAPS!) 


Address 
City 


Zip/Postal Code 
Phone 


_State/Province_ 

_Country 

_FAX 

Title 


-Company's Web Address_ 


Official Representative 

Representative's E-Mail 

How did you hear about EGSA? □ Website □ Powerline magazine □ Colleague □ POWER-GEN □ Other 

Why are you joining EGSA? □ Certification Program □ CEU Program □ Power Schools □ Buyers Guide Listing □ Other 


2. Member Classification Read the Membership classifications below and check the box that describes your firm's classification. 


I. FULL MEMBERSHIP 

□ MF Manufacturer Membership 

Any individual, sole proprietor, partnership or corporation seeking membership 
must apply for a Full Membership as a manufacturer if they meet one or more of 
the following criteria: 

1 . They manufacture prime movers for power generation. 

2. They manufacture generators or other power conversion devices producing 
electricity. 

3. They manufacture switchgear or electrical control devices. 

4. They manufacture or assemble generator sets, UPS systems, solar power, 
hydropower, geothermal, or any other power production or conversion 
system including related components or accessories for national or regional 
distribution. 

5. They are a wholly owned subsidiary of a firm which qualifies under rule one 
through four. 

□ DD Distributor/Dealer Membership 

Any individual, sole proprietor, partnership or corporation actively engaged as 
a distributor or dealer for products listed under Manufacturer Membership may 
apply for Full Membership as a Distributor/Dealer. If an organization qualifies 
under Manufacturer Membership, it is not qualified under this section. 

□ MR Manufacturer's Representative Membership 

Any individual, sole proprietor, partnership or corporation actively engaged in the 
representation of products listed under Manufacturer Membership may apply for 
Full Membership as a Manufacturer's Representative. If an organization qualifies 
under Manufacturer Membership, it is not qualified under this section. 

□ EM Energy Management Company Membership 

Any individual, sole proprietor, partnership or corporation engaged in energy 
management, including Energy Service Companies (ESCOs), Independent Power 
Producers (I PPs), Integrators, Aggregators, and other similar enterprises may apply 
for Full Membership as an Energy Management Company. 

□ Associate Full Membership (mark appropriate category at right)] 

Any individual, sole proprietor, academic institution, student, partnership or cor- 
poration meeting the requirements of Associate Regular Membership may apply 
for Full Membership at their option to enjoy the privileges of Full Membership, 
including the rights to vote and to serve on EGSA's Board of Directors. Initiation 
fees and annual dues will be assessed at the existing non-manufacturers' Full 
Member rates. 


II. ASSOCIATE REGULAR MEMBERSHIP 

□ AA Trade Publication Membership 

Any trade publication dealing with the electrical generating systems industry or 
its suppliers may apply for Associate Membership — Trade Publications. 

□ AB Trade Association Membership 

Any trade association made up of individual or company members sharing a 
common interest in the electrical generating systems industry may apply for 
Associate Membership — Allied Associations. 

□ AC Engineer Membership 

Any consulting or specifying engineer may apply for Associate Membership — Engi- 
neer. Membership may either be held in the employer's name or individual's name 
under this classification. Individuals whose employer qualify as a Full Member, 
as described in the Full Membership section, do not qualify for this category. 

□ AD End-User Membership 

Any individual employee of a company who owns or operates electrical generat- 
ing equipment and/or related switchgear or components, whose responsibility 
to his employer includes planning, design, installation, supervision, or service of 
such equipment may apply for Associate Membership — User. Membership may 
either be held in the employer's name or individual's name under this classifica- 
tion. Individuals whose employer qualify as a Full Member, as described in the 
Full Membership section, do not qualify for this category. 

□ AE Service Membership 

Any individual, organization or academic institution that offers services such as 
research, testing or repair to the electrical generating systems industry may ap- 
ply for Associate Membership — Services. Membership may either be held in the 
individual's name or the organization's name under this classification. Individual 
companies whose employer or parent organization qualifies as a Full Member, 
as described in the Full Membership section, do not qualify for this category. 

□ AG Educational Institution Membership 

Any postsecondary vocational-technical school or college offering on-site power 
generation-related instruction may apply for Associate Membership-Education 
Institution. 

□ AR Retiree Membership 

Any individual who retires from a member company may apply for Associate 
Membership — Retired. This classification does not apply to any individual who 
is employed more than 20 hours per week. 

□ AF Student Membership 

Any individual currently enrolled at an academic institution may apply for Associ- 
ate Membership — Student. 


FOR BOARD OF DIRECTORS USE ONLY 


□ YES □ NO Date: 

Name (Print) 


Signature 


FOR OFFICE USE ONLY 


Amount Paid $ Check Number 

Date Received Date Processed 

Mentor AssignedCommittee Interest 






Application for Membership - pa ge 2 


Dues Schedule (Use for Section 3) 

Annual Dues 

Initiation Fee 

TOTAL 

Manufacturer 

$825 

$200 

$1025 

Energy Management Companies 

$825 

$200 

$1025 

Distributor/Dealer 

$285 

$100 

$385 

Manufacturer's Rep 

$285 

$100 

$385 

Regular Associate Member 

$200 

$100 

$300 

Full Associate Member 

$285 

$100 

$385 

Retiree Member 

$90 

$0 

$90 

Student Member 

Complimentary 

$0 

$0 


NOTE: A FULL 12-MONTH DUES PAYMENT MUST BE RECEIVED WITH THIS APPLICATION. The Association's Membership Year is January 1 
through December 31 . Dues payments that extend beyond the first Membership Year will be applied to the second year's dues. 

FULL PAYMENT MUST BE RECEIVED WITH APPLICATION. 


• Membership Dues (Please fill in the appropriate TOTAL 

amount from the above dues schedule.) 


Membership Dues $ 


Membership Plaque (optional)** $ 

39.95** 

On-Site Power Reference Book (optional)** $ 

125.00** 

Florida Residents: Add 6.5% Sales Tax to ** items $ 


Continental US Residents add $5 shipping/handing to**items. $ 


Non Continental US Residents should call ECS A 


Headquarters for shipping charges for ** items. TOTAL $ 



4 . Payment Method (Payable in US$ drawn on U.S. bank, 
U.S. Money Order, or American Express) 

□ Check# Amount $ 

□ Money Order 

□ Mastercard □ Visa 

Card # 


□ American Express 
Exp. Date 


Signature: _ 


Print Name: 


3 • Products/Services Please describe the nature of your business (50 words or less, NOT ALL CAPS) If you are a Manufacturer's Representative or Dis- 
tributor, please indicate which manufacturers you represent and/or distribute for: 


Available Codes: 


01 —Batteries/Battery Chargers 

02 —Control/Annunciator Systems 

04— Enclosures, Generator Set 

05— Engines, Diesel or Gas 

06— Engines, Gas Turbine 

07— Engine Starters/Starting Aids 

08— Filters, Lube Oil, Fuel or Air 
28— Fuel Cells 

03— Fuel Tanks and Fuel Storage Systems 
09 —Generator Laminations 
10— Generator Sets 


1 1 — Generators/Alternators 21 — Swtichgear and Transfer Switches (Automatic 

12— Governors or Manual), Bypass Isolation Switches, and/ 

1 3 — Heat Recovery Systems or Switchgear Panels 

14 — Instruments and controls, including meters, gauges, 22 —Trailers, Generator Set 
relays, contactors, or switches 23 —Transformers 

1 5 —Load Banks 24 —Uninterruptible Power Supplies 

1 6 — Motor Generator Sets 25 —Vibration Isolators 

1 7 — Radiator/Heat Exchangers 26 —Voltage Regulators 

18 — Relays, Protective or Synchronizing 27— Wiring Devices or Receptacles 

19— Silencers/Exhaust Systems/Noise Abatement 
20 —Solenoids 


Enter codes here: 

Products sold: 


Products rented: 


Products serviced: 


Do you buy AND sell equipment? □ Yes □ No Do you manufacture packaged equipment? □ Yes □ No 

Sponsor(s): A"Sponsor" is an EGSA Member who interested you in filling out this application. It is not mandatory that you have a sponsor for the 
Board to act favorably on this application; however, if a Member recommended that you consider membership, we request that individual's name and com- 
pany name for our records. 

Sponsor Name Company Name 


7 • Official Representative's Authorization 

Signature 

Date 
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Continued from page 30 


New Edition of ASTM International 
Fire Standards Available 

The 7th Edition of ASTM International 
Fire Standards and Related Technical Ma- 
terial is now available in print and CD- 
ROM. The new two-volume set provides 
246 ASTM standards, seven California 
Technical Bulletins, eight CFRs, and eight 
FM Global Fire Test Methods, all of which 
play a vital role in many aspects of fire and 
fire-related properties. 

The documents in this new edition in- 
clude test methods, practices, specifications 
and guides that are used to analyze and as- 
sess fire performance of materials, products 
and systems within their relevant environ- 
ment. Standards cover the fire properties 
(including ignition, burning rate, flame 
spread, heat and smoke release) of: 

• Construction materials, including 
wall, window and door assemblies; 
wall coverings and other interior fin- 
ish; gypsum wallboard; and thermal 
insulation; 


• Furniture and furnishings; 

• Electrical and optical fiber cables; 

• Apparel and textiles; 

• Plastics; 

• Petroleum products; 

• Fire retardancy of paints; 

• Wood products; 

• Products present in ships and in deten- 

tion facilities; and 

• Consumer products such as children’s 
playgrounds, lighters and candles. 

The book is a valuable technical re- 
source for building code officials, fire ser- 
vices, the fire research community, fire 
prevention engineers, fire testing laborato- 
ries, manufacturing companies, and all of 
those who are interested in the issue of fire 
safety and fire testing. 

Copies of ASTM International Fire Stan- 
dards and Related Technical Material, 7th 
Edition, are available for sale online at 
www.astm.org. 

ASTM International is one of the largest 
international standards development and 


delivery systems in the world. ASTM stan- 
dards are accepted and used in research 
and development, product testing, qual- 
ity systems, and commercial transactions 
around the globe. 

Saft Honored with 

Prestigious Silver Medalist Award 

Defense Supply Center Richmond 
(DSCR), the aviation supply and demand 
chain manager for the Defense Fogistics 
Agency (DFA), has recognized Saft with 
a Silver Best Value Medalist award for 
outstanding vendor performance. Saft is a 
leading manufacturer of specialized batter- 
ies and was selected for the award based 
on its exceptional product quality and 
delivery performance. 

Each year, DSCR recognizes vendors for 
excellent performance as measured by the 
Automated Best Value System (ABVS). The 
ABVS determines a DSCR Center Score by 
extracting vendor performance informa- 
tion from the DFA database. Best Value 


Industry News is continued on page 39 



Remember Chillicothe Metal when seeking superior design and 
fabrication services. Chillicothe Metal, a name worth remembering. 
Take a load off your mind with Chillicothe Metal's total service approach 
to power systems integration and equipment protection. Our experience, 


resources, innovation, and willingness to design around your specific 
needs-even on the most challenging specifications-are why we are tops 
in the generator packaging industry. From start to finish, it's Chillicothe 
Metal Co., Inc. Call 309.274.5421 or visit us at cmcousa.com. 


CREATIVE SOLUTIONS FOR YOUR 
UNIQUE REQUIREMENTS. 


4507 EAST ROME ROAD I CHILLICOTHE, IL 61523 USA I 309.274.5421 I WWW.CMC0USA.COM 
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Stay on Top of Your Game with 
EGSA’s Electrical Generator Systems 
Technician Certification Program 


Think things move pretty fast in today’s 
business world? Think how fast they’ll be 
moving one, five or even 10 years down 
the road. That’s why you need every 
advantage to stay on top. 

It’s no secret that technology is becoming 
more complex — not less — and that makes 
today’s On-Site Power Generation System 
a lot more expensive. End-users — your 
customers — don’t want just anybody 
with a basic knowledge of mechanics to 
install and maintain their equipment. They 
want to be confident that all work has 
been performed by qualified personnel. 
Suppliers want assurance that skilled 
technicians are performing maintenance 
and repairs to guard against unnecessary 
returns or warranty repairs. 


As Good as Your Word 
In the past, your word was the only assur- 
ance that your technicians are skilled and 
knowledgeable. But now, through EGSA’s 
Electrical Generator Systems Technician 
Certification Program, there is a way 
that you can back up those words with 
objective evidence of your technicians’ 
proficiency. 





EGSA offers you a big advantage: For the 
first time in our industry, we have an 
objective and accurate way to determine 
generator technician proficiency. That 
means that the same standards will be 
used to measure the skills and knowledge 
of technicians from Maine to Manitoba 
and Mexico. Yes, Manitoba and Mexico! 
EGSA has determined that there is no 
reason why the test could not be fairly 
applied to any NAFTA technician. 

What are the Benefits? 

For the Employer, certification helps en- 
sure that your technicians have the critical 
knowledge and skills to succeed in their 
jobs. And everyone will be comfortable 
knowing that your certified techicians’ 
expertise has been confirmed by the 
industry organization through a program 
that was developed by a university. Encour- 


Certification helps ensure that your 
technicians have the critical knowledge 
and skills to succeed in their jobs. 


aging and helping your technicians become 
certified signifies your commitment to the 
highest of standards. Plus, it lends an added 
level of credibility to your firm and can 
sharpen your competitive edge. Employing 
certified techs will promote customer 
satisfaction and you won’t have to be shy 
about offering assurance that your techs 
are qualified. Certification can also help 
you select potential new hires, analyze 
job performance, evaluate employees and 
motivate technicians to enhance their skills 
and knowledge. 

Think about the message that certifica- 
tion sends to those with whom you do 
business. Why would anyone want a 
technician who isn’t certified performing 
critical maintenance or repair tasks? Em- 
ploying certified technicians gives you an 
added tool with which to market your 
business. 

As our members have said, “We’ve seen 
too many backyard mechanics damage 
expensive equipment. This program will 
provide credibility for my company and 
will help build pride and a commitment 
from technicians to be the best.” 

For the Technician 
Certificate holders benefit too. Certi- 
fication shows employers, clients, and 
associates that you are committed as a 
professional. It provides recognition of 
your knowledge and skill, shows your 
commitment to your profession and can 
help with job advancement. Certification 
is a mark of excellence that you carry 
with you everywhere you go. 

Acquiring certification indicates that 
you have the knowledge and proficiency 
required to perform as an Electrical 
Generating Systems Technician profes- 
sional. Becoming certified can increase 
your salary, enhance your skills, and make 
your job more satisfying. 



Certification Testing Covers: 

• Automatic Transfer Switches 

• Communication & Documentation 

• Engine Generator Instrumentation & Controls 

• Multiple Generator Switchgear & Controls 

• Troubleshooting System Problems 

• Auxiliary Support Systems 


Basic Electricity 
Prime Movers 
Governors 
Voltage Regulators 
Generators/Alternators 


The Certification Test 
EGSA collaborated with Ferris State Uni- 
versity to develop the certification test 
and program. Through a scientific process, 
our panel of technical experts identified 
12 duty areas (such as “Basic Electricity”) 
and 6 1 tasks (such as “demonstrate knowl- 
edge of AC electrical theory”) within 
the duty areas. The duty areas and tasks 
were ranked and rated in terms of their 
relative importance, the frequency with 
which a task is performed, and skill level 
(i.e. Senior/Expert; Intermediate; and Entry 
Level.) All this data was combined to 
develop the certification test that was 
then statistically validated through a pilot 
test taken by generator technicians from 
across the United States. 

Who can take the Test? 

There are no pre-qualifications for 
taking the EGSA Certification test. We 
recommend three or four years of field 
experience before taking the test. Techni- 
cians who have had formal education in 
On-Site Power Generation (a degree or 
certificate from a technical school or 
community college) may need less field 
experience. Those who pass the test will 
have a comprehensive knowledge of basic 
electricity, the functions of a gen-set’s 
mechanical and electrical components, 
the interactions and relationships among 
components and an understanding of 
various elements of the installation, 
service, maintenance, and repair of gen- 
sets and On-Site Power Generation 
Systems. 


Use the Study Guide to Prepare! 
Use of the program’s Study Guide is 
an excellent way to help techs prepare 
for the test and should clearly indicate 
if they are ready to take (and pass) the 
certification exam. In addition to useful 
formula pages, the guide contains almost 
200 multiple choice practice questions 
that cover all parts of the certification 
test. In addition to identifying the correct 
answer, the guide also indicates in most 
cases why a particular choice is correct 


and why the others are incorrect. The 
Guide also identifies resource material 
where techs can get additional or more 
in-depth information about a given topic. 

Need more information? Visit www. 
egsa.org to find extensive and detailed 
information about the certification 
program. Or contact EGSA Director of 
Education George Rowley via e-mail at 
g. rowley@egsa. org. 



Disclaimer of Liability 


Systems Association is not undertaking to render 
professional or other services for or on behalf of 


Certified status is an indication that an individual 
has completed a combination of defined education, 
experience or examination requirements. However, 
Certification is not a guarantee or assurance 
of the competence or ability of any particular 
individual. Further, given the rapid changes 
in the field, the Electrical Generating Systems 
Association cannot warrant that the Examination 
and other Certification materials will at all times 
reflect the most current state of the art. 


The Electrical Generating Systems Association 
disclaims liability for any personal injury, property 


or other damages of any nature whatsoever, 
whether special, indirect, consequential or 
compensatory, directly or indirectly resulting 
from the Certification Program or the acts or 
omissions of any person who has been Certified 
by the Electrical Generating Systems Association. 
In conducting the Certification Program, including 
issuing Certifications, the Electrical Generating 


any person or entity, nor is the Electrical Generating 
Systems Association undertaking to perform any 
duty owed by any person or entity to someone else. 
Anyone using the services of a person who has been 
Certified should rely on his or her own independent 
judgment or, as appropriate, seek the advice of a 
competent professional in determining the exercise 
of reasonable care in any given circumstances. 


Electrical Generating Systems Association 

1650 S. Dixie Hwy, Suite 500 • Boca Raton FL 33432 
561/750-5575 • Fax: 56 1/395-8557 • www.egsa.org 





EGSA Job Bank 


Generator Field Technicians 

TAW, Inc. is searching for experienced Generator 
Field Technicians in Tampa, Ft. Myers and Pompano 
Beach and Orlando, FL. Duties include: inspections, 
repairs, services and start-up of generators and ATS. 
Troubleshoot Generators and automatic transfer 
switches. E-mail resume to ellen.donegan@tawinc. 
com. Fax (813) 612-2609. AA/EOE. DFWP Check 
out our web site www.tawinc.com. 


SERVICE MANAGER WANTED 

Contact Rodney Weimer 
Gillette Generators 

1340 Wade Dr., Elkhart, IN 46514 
RWeimer@gillettegenerators. com 


Generator Field Service Technician 

Penn Power Systems a leader in the Power Generation 
Industry is currently accepting resumes for Field 
Service Technicians for our Central and Western 
Pennsylvania territories. Candidates will have no less 
than 3 years experience in either the Electrical or 
Mechanical fields. With a focus on diesel, gas, and 
propane engines. An understanding of relay and solid 
state logic is a must. Please forward your resume to 
Jason Sally, Human Resources, email: jsally@penndda. 
com or fax (215)335-5013 EOE M/F/D/V 


EMERGENCY POWER SYSTEM SPECIALISTS 

Generator Technician — Experienced 

Emergency Systems Service Company in Quakertown, 
PA, a leading provider of emergency generator sets, 
has an immediate opening for a technician with a 
minimum of three years diesel engine/generator set 
background/experience. Responsibilities will involve 
troubleshooting, repair and the planned maintenance 
services of generator sets and peripheral equipment. 
A neat appearance, clean driving record and good 
people skills are required. We offer a highly attractive 
compensation with an outstanding benefits package. 
A company vehicle and additional training provided. 
If you are interested in becoming part of our team, 
please call (215) 536-4973, ext. 25. 

Generator Technician-Apprentice 

Emergency Systems Service Company in Quakertown, 
PA, a leading provider of emergency generator sets, 
has an immediate opening for a person with a 
strong mechanical/electrical background interested 
in a career in the power generation service field. 
Responsibilities will involve minor troubleshooting, 
repair and the planned maintenance services of 
generator sets and peripheral equipment. A neat 
appearance, clean driving record and good people 
skills are required. An outstanding benefits package, 
company vehicle and additional training provided. 
If you are interested in becoming part of our team, 
please call (215) 536-4973, ext. 25. 


Mechanical Engineer 

Miami based Generator Set manufacturer with very 
competitive benefits and compensation package has 
an immediate need for a Mechanical Engineer, the 
applicant will design, develop and test all aspects of 
mechanical components, equipment and machinery. 
The applicant will apply knowledge of engineering 
principles to design power generation products 
such as engines, controls, machines, etc. Desired 
qualifications include BSME along with 5 to 10 years 
of progressive experience designing power generation 
units. Applicants please submit your resumes to: 
francesa@tradewindspower.com or fax to 305-593- 
9447. 


Outside Generator Service Sales Representative 

TAW Inc is seeking experienced Outside Service 
Sales Representative in Fort Myers, Orlando and 
Pompano Beach, FL The qualified candidate will sell 
generator repair services to new and existing clients. 
Will travel to customer sites within Fort Myers, 
Orlando and Pompano Beachand the surrounding 
areas. Will prepare quotes and proposals. Prior 
technical knowledge and experience in selling 
generator products and/or industrial sales desired. 
E-mail resumes to ellen.donegan@tawinc.com or fax 
813-217-8076. AA/EOE. DFWP Check out our web 
site www.tawinc.com 


Field Service Technicians 

Engines and Generators 

Learn about us and apply online at 
www. bay dies el. com 

BAY DIESEL & GENERATOR 

800-215-4005 

Richmond, VA Chesapeake, VA 

EGSA Job Bank Guidelines — EGSA will advertise 
(free of charge) EGSA Members’ job openings each 
issue in the Job Bank. Blind box ads using the EGSA 
Job Bank address are available upon request. Compa- 
nies who are not members of EGSA may utilize the 
Job Bank for a $300 fee. Please note that company 
logos may be included for an additional fee. Please 
send your classified ad (limited to about 50 words) 
to: EGSA Job Bank, 1650 S. Dixie Hway, Suite 500, 
Boca Raton, FL 33432. Or, send it via e-mail it to: 
J. Kellough@EGSA. org 

/Power/ 

l rn PRODUCTS incy / 

Fiberglass Battery Boxes 
IN STOCK 

Handles 2-8D Batteries 

• Specialists in providing contract project management 

• Decades of experience in the onsite power industry 

• Equipment installation & removal supervision 

• Surplus equipment appraisal and disposal 

www.powerproductsusa.com 

901/854-6040 

Davidson Sales Company 
www.davidsonsales.com 

CALL (386) 274-2079 
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EGSA Job Bank 


Generator Set Sales/Service 

Experienced sales/service engineer needed by 
southern California company to sell engine 
generator sets. 

Please respond to J.Kdlough@EGSA.org 
(Reference PLND06JB-1). 


CAT 


Power Systems Division 

Engineering Manager 

Ring Power - Power Systems Division 
Ring Power Corporation, The Caterpillar Dealer 
for North and Central Florida has an immediate 
opening for an experienced Engineering Manager. 
Ring Power’s Electric Power and Industrial markets 
continue to grow and the qualified individual will 
be part of an dynamic group of professional sales, 
engineering, and administrative staff. Based in St. 
Augustine, Florida you will manage a diverse and 
experienced Project Management Team as well as 
Customer and Vendor relationships. 

Qualifications: 

• B.S. in Mechanical or Electrical Engineering 

• 10 years experience in the Industry 

• 5 years management experience 

• Professional attitude 

• Good communication and organizational skills 

Send your resume to: recruiter@ringpower.com 
or visit ringpower.com to apply on line or call 
1.866.421.7464 


Inside Project Coordinator 

Zabatt Inc. a leading Industrial generator supplier 
of Generac Power Systems products has an opening 
in it’s Jacksonville, FL office for an experienced 
Project Coordinator. The degreed candidate should 
be organized, detail-oriented, able to multi-task 
and possess highly effective oral and written 
communication skills. Electrical background 
helpful but not required. Responsibilities include 
coordinating and managing projects in addition to 
supporting the sales team and an extensive customer 
network. Strong, sound decision making required 
daily. Salary is commensurate with experience and 
includes a full benefits package with matching 40 IK 
plan. Help with relocation will be considered for the 
right candidate. This is a smoke-free workplace. 
Forward resume along with salary requirements to 
steveh@zcthatt. com 


Service Manager 

Leading provider of Generator Sets & ATS Service 
in sunny Florida has an immediate opening for a 
Service Manager. Duties will include receiving service 
calls, scheduling repair and emergency repairs, 
billing etc.... We offer compensation equivalent to 
experience. Outstanding benefits package. If you 
are an ambitious, self-motivated, business-minded 
individual who has a team player attitude, please fax 
your resume and salary history to 352-732-0225 or 
email to app2u@yahoo.com. 


CAT 


EPG Field Service Technician 

Exciting opportunity is waiting for the right 
person to join our Bartonville, IL service team! 
Perform diagnosis, repairs and maintenance 
on Caterpillar Electric Power Generation 
equipment. This includes switchgear and 
electrical controls. Ability to read electrical 
schematics and engine experience required. 
PC skills and excellent customer service skills 
required. 

Please e-mail resume to: 
power@altorfer.com 


Engine/Generator Mechanic 

Seasoned Engine/Generator Mechanic wanted for 
northern Virginia area. Flexible work schedule with 
growing company. 20 years experience preferred. 
Candidates must have firsthand knowledge of traffic 
dynamics in the No-VA, MD and DC area and be 
able to arrange their workday to minimize lost time 
in traffic while completing their assigned work in 
a high-quality, timely manner. Send introductory 
letter and resume to customerservice@gentune.com. 


Ring Power® 


ALTORFER 

Power Systems 


Solar Taurus 60 


5.2 MW • Mobile Gen Sets 

FOR SALE 



■ Solar Maintained - Low Time 

■ 13 Units (Gen 1) & (Gen 2) 

■ 8 Natural Gas - 5 Dual Fuel 

■ Low Nox 25 ppm 

■ Complete Packages 

■ Mobile PCR U.G. Switchgear 

■ 60 Hz o 13.8 kV 

' 50 Hz Conversion Available 


Mid America Engine, Inc. 

662-895-8444 • Fax: 662-895-8228 

Keith: keith@maegen.com 
Art: art@maegen.com 


Silencers, Emission Control, Insulation Blankets, Exhaust 
Accessories, Connectors, Vibration Isolation... 

Design Performance, Product Quality, Customer Satisfaction 



We’ve got it 
covered. 


on 


ro 

>< 

n 

O 


3 



I N NOVATION SIN C. 


Call: 800 387 7818 

and ask for a catalog 
or email: info@silex.com 
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Get an On-Site 
Power Education. 

Get CEUs. 

Get Satisfaction. 


Whether you are a newcomer to the On-Site Power Generation Industry 
or a veteran already working with power generation technology, EGSA’s 
On-Site Power Generation Schools offer you comprehensive informa- 
tion you won’t find anywhere else. 

While newcomers receive an outstanding introduction to On-Site Power 
Generation Systems, veterans tell us that our schools provide a great 
and very meaningful review of critical material. Everybody benefits 
by getting the most up-to-date information available that is presented 
by seasoned professionals from some of the biggest companies in the 
industry. 

From voltage regulators to transfer switches to sizing and service, we 
cover it all in a three-day event. And every student receives a copy of 
EGSA’s 597-page On-Site Power Generation Reference Book (a $225 value) 
and extensive handout materials. 

What’s more, you can extend your learning with two extra days of 
optional sessions that cover prime mover fundamentals, basic electricity, 
troubleshooting, specifications and bid documents and multiple genera- 
tor configurations. 

With our Continuing Education Unit program, you can earn up to 3.1 
CEUs. By earning CEUs you can not only take pride in your accomplish- 
ments and knowledge, our CEUs might give you an advantage during 
your next performance review and your employer will know that the 
investment in your training has been money well spent. Plus, CEUs 
may help maintain licenses and professional society membership. When 
you register for the school, be sure to sign up to take the Continuing 
Education tests. 

For complete information on EGSAs On-Site Power Schools — in- 
cluding a schedule and registration materials — and full details on 
our Continuing Education program, visit us online at www.EGSA. 
org. 

Electrical Generating Systems Association 

1650 South Dixie Highway, Suite 500 
Boca Raton, FL 33432 
Email us at e-mail@egsa.org 
Visit us online at www.EGSA.org 





Industry News 



Continued from page 33 

Medals are awarded in Gold, Silver and 
Bronze, based on total DSCR Center Score. 
Saft received a Silver Best Value Medalist 
award by achieving a DSCR Center Score 
of 99.0 - 99.9. For more information, visit 
Saft at www.sajtbatteries.com 

WHI Capital Partners Acquires 
Victory Industrial Products, Inc. 

WHI Capital Partners (WHICP), a Chi- 
cago-based private equity firm, has an- 
nounced its acquisition of Ohio-based Vic- 
tory Industrial Products, Inc., a leading 
manufacturer of custom enclosures and 
fuel tanks for power generating units. 

Chicago-based WHICP is a private eq- 
uity firm targeting lower middle market 
investments in leading niche manufactur- 
ing, value-added distribution and specialty 
service companies with revenues between 
$10 - 100 million. Terms of the Victory 
acquisition were not disclosed. 


“The demand for diesel gensets has in- 
creased over recent years and continues to 
grow as businesses address their back-up 
power source needs. Victory is ideally po- 
sitioned to capitalize on that demand,” said 
Eric Cohen, WHICP’s managing partner. 
“We are very excited about the opportuni- 
ties in the market, as well as working with 
the existing management team, which did 
an exceptional job building the business.” 
WHICP has recruited Bob Carter as 
Victory’s chief executive officer. Carter has 
a 30-year track record in manufacturing 
and operations, most recently as CEO of 
a commercial and off-road/construction 
vehicle wire harness manufacturer. ■ 


■FOR SALE/RENT" 

(2) 2.5MW EMD MP-45 

(3) 2.0MW EMD MP-36 
50 / 60 CYCLE 
750/900 RPM 

DIESEL 

GENERATOR UNITS 



IMMEDIATE SHIPMENT 

24/7 EMERGENCY SERVICE 
Complete On - Line Inventory 
www.wabashpower.com 

CALL 800-704-2002 


Sh P0WER 

ww m equipment co. 


444 Carpenter Avenue, Wheeling, IL 60090 


Don’t balm in 
the d »l(. 


I §11 iiiiliiiutm. nffniiiiiiiw 



For information, contact 
our St. Augustine offices 
or visit our website. 



CM 


Power Systems Division 


Ring Power sells 
and rents a variety of 
Caterpillar® generators 
and other specialty 
power generation 
equipment to keep 
you up and running, 
no matter what! 

• GENERATORS (up to 16 mW) 

• LOADBANKS |upto5000 kW) 

• ELECTRIC AIR COMPRESSORS 

• ELECTRIC CHILLERS 

• UPS (uninterrupted power supply) 

• FUEL SYSTEMS 

• FINANCIAL SOLUTIONS BY 
CAT POWER FINANCING 

904 - 493-7065 

www.ringpower.com 
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New EGSA Members 


Andrew Kilgour (AF) 

New Market ONCanada 
(905) 895-1468 
Contact: Andrew Kilgour 

Business: Electrical Power Generation student at 
Fleming College in Lindsey, ON, Canada. 

Antilles Power Depot (DD) 

Carolina PR 

(787) 622-9330 Fax: (787) 622-9333 

Contact: Jason G. Hebert, President 
Business: Sales, service, rental, installation and en- 
gineering generators, automatic transfer switches, 
fuel systems, UPS systems and alternative energy 
systems. 

Austen Electric Inc (DD) 

Medley FF 

(305) 805-8166 Fax: (305) 805-8190 

Contact: J.C. Shawn Crow, President 
Business: Our services include all aspects of the 
electrical industry for commercial, industrial, and 
residential arenas. 

Brandon LaVergne (AF) 

Cottonport LA 

(3 1 8) 876-240 1 Fax: (3 1 8) 876-2634 

Contact: Brandon LaVergne, Student 
Business: I am currently enrolled in a diesel power 
and technology program given by Louisiana Tech- 
nical College. The program does not include any 
information on generator power equipment, there- 


fore, I took it upon myself to seek the information 
through EGSA. It is my goal to become certified 
though EGSA in the future. 

Chuck Kaatz (AE) 

Maple Grove MN 
(763) 550-9578 

Contact: Chuck Kaatz, Electrician 

Business: Electrician seeking a career in the on-site 

power industry. 

Depco Power Systems (DD) 

Houston TX 

(713) 675-6100 Fax: (713) 675-6600 

Contact: Tadd Stickler, Vice President 
Business: Depco stocks a variety of new, used, and 
rebuilt generator sets from Detriot Diesel, Caterpil- 
lar, and Cummins as well as new generator sets and 
transfer switches manufactured exclusively for us. 

Diesel Service & Supply Inc (DD) 

Brighton CO 

(303) 659-2073 Fax: (303) 659-7923 

Contact: Theresa Dingle 

Business: Diesel Service & Supply, Inc. buys and 
sells new, surplus and used industrial diesel power 
generators with a focus on gensets from 50 kW to 3 
MW. They sell only low-hour, high-quality equip- 
ment from well known OEMs. They do not broker 
other dealers’ inventory. 


Elecon Services Inc 

d.b.a. Esposito's Electric (AE) 

Denville NJ 

(973) 366-9902 Fax: (973) 366-8830 

Contact: Christopher Dufford, Service Mgr 
Business: Electrical design, build and maintenance 
for residential, commercial and industrial clients. 

ENTEC Services, Inc (AE) 

Peoria IL 

(309) 697-2122 Fax: (309) 697-8119 

Contact: Mark D. Auer, President 
Business: ENTEC Services, Inc. is a commercial and 
industrial HVAC and generator service provider. 
ENTEC has been serving clients throughout Central 
Illinois and Eastern Iowa for over 25 years. ENTEC 
services multiple lines of generators with factory 
certified technicians. 

Freestate Electrical Service Co (AE) 

Beltsville MD 

(301) 595-0665 Fax: (301) 595-5120 

Contact: Mark Wood, Group Manager 
Business: Freestate Electrical Service is a full service 
electrical support company. Our services include, 
but are not limited to, high-voltage cable repairs, 
1000KVA transformer swapouts, fire alarm trouble 
calls, fire alarm damage assessment and repair, 
building outages, emergency generator installations, 
etc. 
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“WE SHOULD’VE GONE WITH MURPHY.” 



Why Do Most Gensets Fail To Start? 

It’s Usually the Battery. 



Keep your battery in optimal condition 
with a Murphy battery charger. 


Murphy’s chargers keep your gensets running with high-quality 
construction, controlled charge currents and clean output. 
Murphy battery chargers include standard features that 
other brands only offer as extra options. You get stainless 
steel cases, auto boost, temperature compensation and 
more in every model. We also have them in stock and ready 


CE & UL approved 
Automatic Battery Chargers 


to go for immediate shipping. 


Keep your gensets running smoothly. Upgrade your 
battery charger to Murphy. 


www.fwmurphy.com 


FW Murphy 

phone +1 918 . 317.4100 

e-mail sales@fwmurphy.com 
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New EGSA Members 


G & T Services, Inc (DD) 

New Haven IN 

(260) 493-9531 Fax: (260) 493-9531 

Contact: Greg Lake, President 
Business: Dealer for Himoinsa USA and Triton 
Generators. 

Kraft Power Corporation (DD) 

Woburn MA 

(781) 938-9100 Fax: (781) 933-7812 

Contact: Owen M. Duffy, President 
Business: Kohler Generator & Waukesha Engine 
distributor; Engine Distributor for: Mitsubishi, 
Deutz, Lombardini, Lister-Petter, Aprow. 

Norcal Industrial Products, Inc (DD) 

Laytonville CA 

(707) 984-7323 Fax: (707) 984-7106 

Contact: Toby Mullins, CEO 
Business: Norcal services, sells and repairs diesel 
generators for both prime and standby applications. 
We are an authorized dealer for MQ Power, Wack- 
er, Kubota Engines, Isuzu PT, and Volvo Penta. 

OmniMetrix, LLC (AE) 

Norcross GA 

(770) 209-0012 Fax: (770) 209-0719 

Contact: Harold Jarre tt, President 
Business: OmniMetrix provides wireless remote 
monitoring services for onsite power applications. 


Premium Power Services, LLC (AE) 

Kennett Square PA 

(610) 444-1232 Fax: (610) 444-2120 

Contact: James Marks, Vice President 
Business: Premium Power Services, LLC provides 
electrical switchgear testing and maintenance, 
generator set sales/service/rental, UPS sales/service, 
power system engineering and design, project man- 
agement and construction services, energy monitor- 
ing and power. 

Propace Ingenieria S.A (DD) 

San Jose Costa Rica 

(506) 253-4341 Fax: (506) 283-5430 

Contact: Esteban Alvarez 
Business: An ISO-900 1:2000 certified company. 
Distributions: Baldor Electric Co, Broader own 
Generators, ComAP Control Systems. 

Services: ATS assembly, equipment technicians, 
bi-fuel conversion systems, electric engineering 
designs, parallel systems commissioning, rental 
generators (20-400 KVA), preventive and corrective 
generator maintenance. 

Shane Erdmann (AF) 

Greeley CO 

(970) 356-3539 

Contact: Shane Erdmann 

Business: Electrical engineering student 


Standby Power Enterprises LLC (DD) 

Higganum CT 

(860) 345-8073 Fax: (860) 345-8053 

Contact: Aaron Henkind, Owner 
Business: Sales, service and installations of high 
quality standby and emergency generator sets, as 
well as, transfer switches by Cummins Power Gen- 
eration and Kohler Power Systems. 

Storm Power Services Co (AE Full) 

Hollywood FL 

(954) 254-9227 

Contact: David Israel, President 

Business: Service & repair of generators from 5 KW 

- 5 MW, controls and switchgear. 

Winters Electric (AE) 

South Lake Tahoe CA 

(530) 541-8880 Fax: (530) 541-8883 

Contact: Tim Treat, Owner 
Business: Electrical contractor 


Your Partner for Reaching the 
Power Generation Markets 


Focusing on providing the latest products, technology and industry news for all the engine- 
powered power generation markets, Diesel & Gas Turbine Publications covers all the mar- 
kets for electrical power generation from kilowatts to megawatts. 

...And All Of 


Kilowatts... 


...Megawatts... The Above 










Diesel Progress 
North American Edition 


Diesel Progress 
International Edition 


Diesel & Gas Turbine 
Worldwide 


Global Sourcing 
Guide 


Visit Diesel & Gas Turbine Publications Online at 

www.dieselpub.com 


For information on any of these specialized publications, please contact: 
Diesel & Gas Turbine Publications • 20855 Watertown Rd., Suite 220 
Waukesha, Wl 53186-1873 • Tel: 262/754-4100 • Fax: 262/754-4175 
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With a Baldor Generator, 

You're in Business 


When you least expect it, the power 
goes out and leaves you wondering how 
you're going to stay in business. Now is 
the time to do something about it before 
the power goes out again. 

Baldor offers an extensive line of 
automatic emergency standby generators 
to power your business, large or small. 



Baldor automatic emergency generators provide 
clean power (natural gas or LP gas) when utility 
power is not available. 


When combined with an automatic 
transfer switch (ATS), these generators 
are the ideal protection against rolling 
blackouts or complete power outages. 

Baldor Generators are designed and 
built to the highest standards. Count 
on them to protect you and your most 
valuable assets, every time. 

The next time the power goes out, your 
competitors will be in the dark while 
Baldor Generators keep your business up 
and running. 

No power? No problem with a Baldor 
Generator! 


Unmatched Quality. 
Superior Reliability. 


©2004 Baldor Electric Company 


www.baldor.com 

www.BaldorProSPEC.com 




The ASCO 4000 Se- 
ries Digital Generator 
Paralleling Control 
Switchgear enables 
you to customize a power 
control system that satisfies 
your specific requirements. 

Build a system from 
scratch that starts, synchro- 
nizes, parallels, monitors 
and protects prime, emer- 
gency, and standby power 
systems. 

You can even specify 
the brands of engine-gen- 
erators and circuit breakers 
you prefer. Industry leading 


load bus optimization and 
load management exper- 
tise is standard. 

And standard engineer- 
ing design reduces lead 
and delivery times, facili- 
tates installation and start 
up, and empowers you to 
meet the pressures of tight 
deadlines. 

The control switch- 
gear, of course, is listed to 
UL 1 558. 

Take control. Email 
brian.phelan@asco.com for 
a 1 6-page color brochure 
describing the switchgear 
in detail. 

Or call toll free 800- 
800-ASCO, or visit 
www.ascopower.com. 



ASCO 


Power 

Technologies 



EMERSON 

Network Power 


EMERSON. CONSIDER IT SOLVED 





